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Depariment of Energy
Fernaid Environmentai Management Project
P. O. Box 538705
Cincinnati, Ohio 45253-8705
(513) 648-3155

FEB 1 41996
DOE-0333-96

Mr. Paul Pardi

Ohio Environmental Protection Agency
Division of Hazardous Waste Management
401 E. 5th Street

Dayton, Ohio 45402-2911

Dear Mr. Pardi:
KIMBLE PROPERTY - CHARACTERIZATION DATA AND ARSENIC CLEANUP LEVELS

The purpose of this letter is to document information that has been transmitted to your
office informally over the last few months to address questions raised in your October 23,
1995, letter to our office and other questions raised in discussions with your office
concerning cleanup of the Kimble Property. The first enclosure is a letter from Bechtel to Ed
Skintik (November 30, 1995) which provides the characterization plan (location and extent
of radioactive and chemical contamination), site maps with sampling locations, revised data
summary table and Rumpke approval letter for disposal of non-radioactive soils. The second
enclosure is the background sampling results for the Hamiiton/Oxford, Ohio area; this
enclosure provides surface soil data that supported the cleanup levels of 9.6 mg/kg for
arsenic and 20.0 mg/kg (total analysis} that were given in the Remediation Work Plan that
was submitted to your office on October 3, 1995. The third enciosure is a letter from
Bechtel to Dennis Riley (December 20, 1995) that stressed the need to reassess the cleanup
level for arsenic, and proposed changing the cleanup level from 9.6 mg/kg to 20 mg/kg
based on included data from four background soil sampling locations on the Kimble Property
with soil samples being taken at 6 inch intervals to a depth of 3 feet. In response to a
request from Chris Budich on soii description, Bechtel sent to Mr. Budich (fourth enclosure,
letter, January 8, 1996) information on the soil classification for the four background
sampies taken on the Kimbie Property and also a document entitled "Soil Survey of Butler
County, Ohio" that was prepared by the United States Department of Agricuiture and Soil
Conservation Service. The fifth enclosure is a summary of five on-site background sampling
results (fax, January 17, 1996) for chromium and arsenic, respective soil descriptions and
sampling locations on the Kimble Property; a fifth background sample was added to provide
a better statistical base for the background data per discussions with your office.

Upon review of the above data, your office proposed that the arsenic cleanup criteria be
divided into two tiers: 11 mg/kg for O to 2 feet from the surface and 30 mg/kg for depths
greater than 2 feet from the surface. Upon review of the conditions at the site and
concerns about possibly removing soil that was believed to be background level, Bechtel
performed a statistical analysis of the data to resolve two issues: 1) determine whether the
data supports that one value can be used for all soil depths; and 2) determine what that
background value would be and establish a cleanup level for arsenic based on that data.
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The final enclosure is Bechtel's statistical analysis on the arsenic data with the resuits
showing that: 1) one value can be used for all soil depths, and; 2) using the Resource
Conservation and Recovery Act (RCRA) closure guidance, a mean plus two standard
deviations on the lognormal data gives a value of 26.2 mg/kg for the arsenic cleanup level.

The action level of 26.2 mg/kg for arsenic shail be used as a cleanup standard for soil in
those areas that may have been impacted by the storage and/or disposal of the treated
wood and ash.

Please provide your concurrence on the above approach to remediating the Kimble Property.
If you have any questions, please contact Ed Skintik (513) 648-3151.

Sincerely,

Enclosures: As Stated

cc wl/enc:

C. M. Budich, OEPA-SWDO
cc w/o enc:

G. Mitchell, OEPA-SWDO
T. Schneider, OEPA-SWDO
W. Quaider, DOE-FN

D. Riley, DOE-FN
D. Freas, Bechtel National, Inc.
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Bechtel

Oak Ridge Corporate Center

151 Lafayette Drive

P.0. Box 350

Qak Ridge, Tennessee 37831-0350

Facsimile: (615) 220-2100 November 30, 1993

Mr. Ed Skintik

US DOE-FEMP

PO Box 538705

Cincinnati, OH 45253-8705

Dear Mr. Skintik:

As agreed during the November 21 teleconference between Chris Budich of the Ohio Environmental

Protection Agency, Angela John of Bechtel Environmental, and yourself, we are providing you the

requested materials and information. Included in this transmittal are the following enclosures:

1. Characterization Plan for the Kimble Property

2. Site civil survey map, with two enlargeinents indicating approximate soil sampling locations (Note
that the sample identification numbers are truncated on the map such that only the last two numbers

are listed)

Revised data summary table

(0'S)

4. Signed (faxed) copy of Chris Russell’s concurrence (Rumpke Special Waste Coordinator) agreeing
to disposal of non-radioactive soils from the Kimble Property at Rumpke

To identify the presence of mixed waste and to provide adequate waste classification information for the
waste disposal facility, a sample strategy was developed that included collection of samples from the
different waste forms identified at the site (wood, ash, soil, debris, etc.) and analysis for parameters
specified in the Resource Conservation and Recovery Act (RCRA), including toxicity as determined by
the toxicity characteristic leaching procedure (TCLP). Ash was found to exhibit the toxicity
characteristic for chromium (contains leachable chromium in concentrations that exceeded RCRA
limits); no other hazardous materials were identified.

Once the ash was identified as RCRA waste, subsequent sampling of the ash pit (samples KPS-CH-032
through -036) defined the depth of the hazardous waste and the depth of the non-hazardous waste
beneath. Soil samples were collected beneath and surrounding the ash material and were analyzed for
total metals by inductively coupled plasma atomic emission spectrophotometry (ICPAES) for direct
comparison to the site chromium clean up criterion. Four samples were analyzed both for total

%/ Bechtel National, Inc. 000003
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Mr. Ed Skintik

US DOE-FEMP ' 000158

November 30, 1995
Page 2

chromium and for TCLP-Chromium (KPS-CH-015A, -032A2, -035A2, -041) to correlate the two
parameters to ensure that no hazardous waste was inadvertently identified as non-hazardous chromium-
containing waste.

In comments provided in the October 23 letter from Mr. Chris Budich to Mr. Jack Craig regarding the
Kimble property RemediationWork Plan, Mr. Budich raised several concerns to which we would also
like to respond in this letter.

1. Comment: “Itis the EPA’s position that the arsenically treated wood timbers be considered a
demolition waste and not a hazardous waste.”

Response: Redwood will be managed as part of the radioactive wastestream, rather than as part of
the hazardous waste stream, at the Kimble site.

2. Comment: “The workplan indicates in Section 4.0 that the soil underlying the redwood storage areas
would only be characterized for radiological contamination. Ohio EPA feels that there is a
possibility for the leaching of arsenic and chrome from the stored wood. Thus, Ohio EPA requests
that DOE evaluate this underlying soil for arsenic and chrome...”

Response: To determine if chromium, arsenic, or radioactivity leached from the wood onto the soils
beneath wood storage areas, these soils were tested for total chromium, total arsenic, and uranium,
and were found to contain elevated concentrations of chromium. Soils beneath deteriorated wood
also contained elevated uranium concentrations. Chemicaily and radioactively contaminated
materials are being excavated, managed, and disposed appropriately.

3. Comment: “...soil exhibiting levels of [arsenic and chromium] above background [should] be
excavated...”

Response: The work plan identifies site clean up criteria of 9.6 mg/kg arsenic and 20 mg/kg
chromium, respectively. Six samples were collected from background locations in the vicinity of the
Kimble property. The samples were analyzed for chromium and arsenic by ICPAES, and the
analytical results indicate that the above listed criteria are equivalent to background within 2
standard deviations.
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U.S. DOE-FEMP
November 30, 1995
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If you have any questions or concemns, please contact me at (423) 576-1699. Questions of a technical
nature may be directed to Angela John at (423) 576-0410.

Sincerely,

2 0
A.J. Boos

Project Manager,
Kimble Property Remediation

Concurrence: A. K John @
J. G. Wood
H. M. Clanfy_Hm

Enclosures

cc: Dennis Riley, DOE Site Manager (acting), Kimble Property Remediation

0CC00s5



- 7536

000158
WORK INSTRUCTION (WI)  JOB NO. 14501460461 WI-45 -CO3 REV. o
; SHEET L_of 9

WI TITLE: Characterization Plan for the Kimble Property Site, Hamilton, Ohio

EXPECTED COMPLETION DATE: _11/24/95 >
SITE NAME(S) Kimble Property Site SITE WBS NO. 441

ORIGINATING DEPARTMENT: _Environmental Technologies

IMPLEMENTING DEPARTMENT: _Environmental Technologies

WORK DESCRIPTION AND INSTRUCTIONS:
Scope

The scope of this characterization plan is to identify the location, depth, and horizontal extent of radioactive and
chemical contamination present at the property that originated from the Fernald Feed Materials Plant. In addition,
this plan includes guidance for the collection of samples necessary for identifying RCRA hazardous components
and for profiling the entire waste stream for disposal at Envirocare.

This WI does not include specific instruction on surveying and segregating materials in the debris piles, the bus, or
the barns. These activities will be addressed in a site work instruction.

Supplemental sampling needs may be identified in the field during remediation (suspected hazardous components
[i.e. lead paint] of materials in the debris piles and barn, fluids in the bus, etc.) General guidance is provided in
this document; however, the specific analyses and sampling techniques will be addressed on a case specific basis
by the ET team lead via a site work instruction or field change notice/request as appropriate.
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1.0 Health and Safety

The guidelines stated in the Site Specific Health and Safety Plan for the Kimble Prdperty Site will
be followed. As appropriate, Hazardous Work Permits (HWP) will be completed listing the PPE
requirements for the individual tasks, and listing hazards associated with the work. Workers will be
briefed on HWP contents prior to starting work.

2.0  Site Background Information

‘The following section provides details of the origin and mechanism of the site contamination. To
the extent possible, the characterization team should utilize all available historical and process
knowledge coupled with survey data, such that characterization sample locations may be optimally
placed. '

The Kimble property is a private residence located at 4090 Stillwell Road, in Hamilton, Ohio. The
property covers approximately 8 acres, bisected by Stillwell Road into a northern and southern
parcel. The northern parcel is approximately 5 acres and contains a barn with attached shed, the
property owner's residence, a debris pile, an ash pile, a wood storage pile, and an old school bus.
On the southern parcel is another barn, a debris pile, and 2 drainage ditch/creek. Much of the
property is forested (Figure 1).

Uranium contamination (of uncertain isotopic distribution) has been identified on materials
originating from Fernald Feed Materials Plant, including treated redwood derived from a cooling
tower, a 1943 International school bus, pieces of scrap metal, and other building supplies and
debris. The redwood exhibits elevated concentrations of arsenic and chromium as preservatives;
these metals were subsequently concentrated in the ash when the material was burmed and now
represent a contaminant of concern in that waste.

Radioactive contamination on the Kimble property is known or suspected to exist in the following
locations:

® Redwood »
- craft constructions (birdhouses, doghouses, squirrel boxes, picture frames)
- landscaping timbers and lattices
- baseboard of garage
- framework of the north and south barn
- braces of fence
- - storage pile of timbers

e Concrete floor

- north barn where woodworking was conducted and in the area of the potbellied stove used to
burn wood scraps ‘

00000y k
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e Ash from burnt redwood and soils in contact with it
- ash pit and debris pile

e Debris
- 1943 International school bus; materials stored within.
- debris in piles on north and south parcels

A small amount of contaminated redwood was transported from the Kimble property to the Calloway
property at 3535 Sneakville Road, Lawrenceburg, Indiana, where it was used for landscaping along
the driveway.

3.0  Data Quality Objectives (DQO)

Preliminary sample results indicate that the primary radioactive contaminant on this property is
uranium present in natural isotopic abundance. In addition, the redwood ash exhibits concentrations
of chromium and arsenic that are near or above the RCRA standards for classification as a
characteristic waste. Probable areas of contamination which merit specific targeting during this
characterization effort include:

e  roof panels gear the chimney of the pot helly stove - result of deposition of smoke and

radioactively contaminated -dust generated during burning of contaminated wood

*  floors, expansion joints. floor cracks, subslab soils - in the North barn, ash/debris/saw dust

falling to the floor and becoming embedded in or migrating through cracks and joint
material

*  exterior soils, especially adjacent to areas of known contamination where rainfall could
spread the contamination (ash pile, bus, debris piles), adjacent to exterior doors (sweeping
scenario), along traffic or storm drainage areas (tracking, intentional or meteorological
transport scenario), and along the drip line of the north barn roof (deposition of
contaminated particles in smoke from the pot belly stove)

* - floor drains, if present
*  storm drains. mapholes, if present

The Kimble Property Site is residential and the area around the site is sparsely populated; therefore,
the possible receptors are residents and site remediation workers. The potential exposure scenarios
include direct gamma radiation exposure, and inhalation dose to residents and workers who may

come in contact with the contaminated ash or soils.

To quantify the radioactive contaminants at the site, the analytical procedures for soil, ash, and
wood samples will be alpha spectroscopy and gamma spectroscopy (soil/ash/wood). Samples
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collected for chemi;al analysis will be analyzed using standard techniques as specified in the
Chemical Analytical Services Subcontract (BNI CCN 121143).

The minimum detectable activity (MDA) for analysis of uranium-238 (U-238) by field gamma
spectroscopy (if available) shall be less than 5 pCi/g. The MDA for laboratory gamma spectroscopy
shall be less than 3 pCi/g. The MDA for isotopic uranium shall be 0.5 pCi/g or lower. The
minimum detection limit (MDL) for Arsenic by Inductively Coupled Plasma Atomic Emission -
Spectrophotometry (ICPAES) shall be less than 4.8 mg/kg, and the MDL for chromium by ICPAES
shall be 10 mg/kg.

The Quality indicator goals shall be as follows: Precision, + 2 sigma; completeness, 90%;
Accuracy, + 25%). Specific quality assurance/quality assessment samples for this characterization
are identified in section 4.7. ‘

4.0 General Task Guidance

This section provides general guidance that applies for sampling and surveying activities regardless
of the specific location of execution. This general guidance is provided up front to minimize
redundancy of instruction in the Task Specific Guidance sections 5.0, 6.0, and 7.0.

4.1  DOE Guidelines and Site-specific Criteria

Characterization results will be evaluated against the guidelines and criteria that will apply to
remediation. These guidelines, summarized below, are defined in the Remediation YWork Plan.

The residual contamination guidelines for fixed and transferable radioactive contamination (dpm/100
26 .
cm’) is:

Radionuclide Average Maximum  Removable
U-Natural, U-235, U-238, 5,000 o 15,000 o 1,000 «
and associated decay products
Beta-gamma emitters ' 5,000 15,000 1,000
. The site-specific contamination guideline for soil is:
Radi lid - :
Total Uranium 35 pCi/g (above background)
o The clean-up criteria for metals associated with wood ash at the site are:
Metal Concentration
Arsenic 9.6 mg/kg
Chromium 20 mg/kg
0CQO1s 5
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Decontamination

Perform decontamination in accordance with direction provided in “Instruction Guide for
Decontamination of Field Sampling Equipment at FUSRAP Sites (Revision 5)” using the
appropriate method for the types of analytes of interest (radiological, organic, or inorganic).

Coordination with Analytical Laboratories

Coordinate with ThermoNuclear Services according to PI E2.3, “Interaction with the
Radiological Support Subcontractor.”

Coordinate with Roy F. Weston according to PI E2.4, “Interaction with the Chemical Analysis
Subcontractor.”

‘Coordinate with Applied Geotechnical Engineering Associates (AGEC) according to PI E2.7,

“Interaction with the Geotechnical Analysis Subcontractor.”

Sample Identification

Sample IDs shall conform to the general format: KPS-CH-### for the Kimble Property. All
samples from a single borehole will be assigned the same sample ID with a different two-letter
depth identifier (AB for increment 0-1'; CD for increment 1-2', etc.) All samples shall be
labeled in sequential order, regardless of the matrix. Each QA/QC sample will be identified
according to the applicable sample ID followed by an additional two- or three-letter identifier: -
DP for field duplicate, -MS for matrix spike, -MSD for matrix spike duplicate. Rinse blanks
shall be labeled KPS-RB-Month/day of collection.

Field Screening of Samples

Immediately after sample collection, screen each sampled soil increment to assess if adequate
depth has been sampled in the particular borehole. Screen the sample in its sample container in
an area with low background radiation using a portable beta/gamma survey instrument
(shielded HP-210 or equivalent) set for a 1 minute count. An equivalent count using an empty
sample container may serve as the blank. The screening and background result, the detector
serial number, and calibration date will be recorded in a field logbook along with the field
observations specific to that borehole/sampling location.

Sample Analyses

Request analysis of soil and ash samples by gamma spectroscopy (list 1 and 2) for 100% of the
samples and isotopic-Uranium (iso-U) by alpha spectroscopy for 5% of the samples. If field
gamma spec capabilities are available, analyze all samples in the field lab, then submit to the

~ lab 5% for gamma spec list 1 and 2, and iso-U.
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Note: The purpose for analyzing for iso-U (alpha spectroscopy) is to determine the ratios of the
uranium isotopes to verify the type of contaminant (natural uranium, depleted, enriched). The
sampler should preferentially analyze for iso-U those samples that field screening indicates are
significantly contaminated. In addition, the disposal facility requires alpha spectroscopy data
for uranium; therefore, iso-U data is necessary for all components of the waste stream.

" For alternate types of media (wood, etc.) to be analyzed for waste classification request iso-U
and gamma spec list 1 and 2.

Chemical analyses for waste classification include:

o  Total Toxicity Characteristic Leachability Procedure (TCLP- total)
TCLP-volatiles, -base/neutral/acid extractable organics, -pesticides, -herbmdes and
-metals (including Zn and Cu)};

e  Extractable Organic Halides (EOX),

e  Reactivity-S, Reactivity-CN;

e  Flashpoint;

e  Corrosivity-pH (for two soil/ash samples and any liquids sampled); and

e  Paint Filter liquids (1 sample from each matrix).

Samples for bounding the depth and horizontal extent of chemical contamination should be
analyzed for arsenic and chromium by Inductively Coupled Plasma Atomic Emission
Spectrophotometry (ICPAES).

Geotechnical analyses will consist of particle size analysis, moisture content, compaction test,
vibratory free liquids, visual classification, and specific gravity.

4.7 Quality Control Samples/Surveys

e  Collect one rinse blank from the sampling equipment for each day of sampling and
analyze for those parameters being sampled on that day. As applicable, collect a rinse
blank for iso-U, Total Organic Halogens (TOX), and ICPAES. To the extent feasible,
attempt to minimize the number of days on which chemical samples are collected to limit
the number of rinse blanks required. If laboratory grade concentrated nitric acid is not
available at the site for preservation of samples for radiological analysis, indicate on the
field sample collection form that the laboratory shall preserve upon receipt.

e  Collect field duplicate samples and survey measurements at a frequency of 1 duplicate for
every 20 samples/survey measurements. Do not collect duplicates for TCLP analysis or
for geotechnical parameters, including the paint filter test.

e  Collect one matrix spike sample for each 20 samples analyzed for TCLP. Collect one
matrix spike/matrix spike duplicate set for every 20 samples analyzed for EOX and for
every 20 samples analyzed for ICPAES.
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Identification of Borehole Locations
A civil survey of the property will be conducted during the first fexﬁ weeks of field work.

Document sampling locations by measuring from two permanent structures or features (i.e.
benchmarks) indicated on the civil survey, with the goal of obtaining measurements that are
reproducible within +3 feet. Record sampling locations in the sample locrbook so that the
points can be relocated on figures by CADD.

Logbook Maintenance, and Sample Packaging and Shipping

Maintain field activity records in accordance with general guidance in PI E2.9, "Control of
Field Logbooks."

Package and ship all samples in accordance with PI R4.7, "How to Ship Samples from a
FUSRAP Site."

Ship samples for analysis for radioactive parameters via Airborne to:
ThermoNuclear Services (TNS)
601 Scarboro Road
Oak Ridge, TN 37830
Attn: Sample Log-in -

Ship samples for analysis for chemical parameters via Airborne to:
Roy F. Weston, Inc.
208 Welsh Pool Road
Lionville, PA 19341
Attn: Sample Log-in

IMPORTANT NOTE: To minimize analytical cost, if analytical holding times permit, atternpt
to ship chemical samples in batches of greater than two samples (different ID#).

Ship samples for analysis for geotechnical parameters via Airborne to:
Applied Geotechnical Engineering Consultants (AGEC)
c/o Mountain States Analytical
1645 West 2200 South
Salt Lake City, Utah 84119
Attn: Scott Frazier
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5.1

5.1.1

5.1.2
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Ship samples to Envirocare via UPS Ground no more than 90 days prior to anticipated receipt
of waste at Envirocare:
s Envirocare of Utah, Inc.
Attention: Sample Control ‘
Tooele County, USI-80, Exit 49
Clive, Utah 84029

NOTE: When shipping via UPS Ground, pickup must be scheduled one day in advance.
Exact shipment weight is required at the time of the call for pickup. Payment must be cash (no
account).

Waste Management

Containerize personal protective equipment (PPE), discarded sampling equipment, contact
wastes, and other waste generated during the sampling activities. If the waste is contaminated
above DOE's release criteria, dispose of as radioactive trash. Waste that is not contaminated
above the DOE release criteria may be disposed of as municipal trash. Decontamination fluids
will be containerized for disposal at Fernald. Drill spoils will be drummed (ash pile) or placed
in LSA containers (soils), as directed by the site superintendent.

Specific Task :Guidance - Field Surveying
Site Background Research
To optimally utilize process and historic information in 1dentifying potentially
contaminated areas, request a tour of the site from the property owner. Ask the following
questions:
e  Was ash disposed of anywhere other than the ash pit and debris piles? For example,
was ash used as a soil amendment in a vegetable or flower garden? Was ash swept

out of any doorways in the barm? Was the chimney of the potbellied stove cleaned
out?

e  Where was sawdust disposed of? Was sawdust swept out of the barn doorways?
e  Was waste buried anywhere on the property? Used to fill in holes?
Collect background soil samples and measurements as directed in TMA Procedure 3C.2

“Determination of Background” and consistent with the Post Rememdial Action Survey
Plan as agreed upon by the independent verification contractor.
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5.2 Exterior Grounds Gamma Walkover

5.2.1 Clearly delineate a site grid. According to the property owner, a civil survey of the
property was conducted and there is a benchmark on the property. If a separate
coordinate system is established, all grids rnust be referenced to the benchmark on the

property.

52.2 Conduct a systematic gamma walk-over survey using a FIDLER or equivalent in all
exterior areas of the site. Walkover rate will be adequate to detect measurements of twice
background or greater. Record all survey results in detail. This information will be used
to identify sampling locations. For areas that are inaccessible, but that will be made
accessible (i.e. debris piles), indicate such on the survey form and complete the survey
once the obstacle is removed.

5.2.3 Conduct biased walkover scans in the following areas that have been identified as having a
higher potential for radioactive contamination:
1. the proposed footprint for the new barn (north parcel)
the stream/ditch area of the property (north and south parcel)
any other low spots to which drainage would run from areas of know contarmnatlon
around the bases of trees where animal houses were mounted
at the drip line of the'roof of the north barn (where the pot belly stove was used to

burn redwood)
6. the soil beneath the bus, once the bus is dismantled and removed

W AL

524 If gamma survey measurements exceed 2 times background, the hottest spot and the extent
of the apparent surface contamination should be indicated using pin flags. In paved or
graveled areas, hotspots may be identified using spray paint, paint pen, or carpenter's
crayon (as appropriate and as approved by the property owner).

5.3 Direct/Transferrable Contamination Surveys

5.3.1 When encountered, survey concrete drams for direct beta/gamma radioactivity. If any
direct readmcs exceed 1,000 dpm/100 cm’, take measurements for transferrable
beta/gamma and direct and transferrable alpha radioactivity.

532 Once the barns are emptied of material, perform a gamma walkover of the floors.
Alternatively, if a floor monitor is available, utilize that instrument first and identify
general areas of contamination. Delineate any contamination boundaries using hand-held

instrumentation as appropriate.

Pay special attention to the expansion joints and/or floor cracks (north barn), which are
areas with the greatest potential for contamination. Mark any hot spots using spray paint
or a paint pen. Record hotspot locations and readings in a field logbook or equivalent.
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533 Survey any other interior areas that process knowledge suggests are likely to have become
. contaminated, applying the general survey guidance descrived in Section 5.3.1.

534 As the north barn is dismantled, survey roofing material (as described in 5.3.1) that is
removed from the area surrounding the location of the chimney of the potbelly stove.
Contaminated particles in the smoke might have settled onto the roof and been retained in
rough areas of the roofing.

534 Where contamination may be expected based on proximity to contaminated materials, scan
the contacting area to confirm the radiological status. Compare scan results to DOE
surface criteria. Areas of concern include tree trunks where bird and squirrel houses were
mounted and the drip-line along the trunk below; walls where contaminated base boards or
picture frames were hung; etc. Utilize the general methodology described in Section
5.3.1.

6.0 Specific Task Guidance - Chemical and Radiological Sampling

The following section provides location-specific sampling guidance. It includes guidance for both
characterization and waste classification sampling and analysis for chemical and radioactive
constituents. The analyses specified in the sections below are recommendations and may be revised
by the ET lead based on process knowledge or field observations. Up to six samples of waste
stream material should be analyzed for the waste classification parameters, as deemed appropriate by
the ET and WM lead during characterization. To save analytical cost, if holding times will permit,
the ET lead may elect to retain some samples on-site pending preliminary results from other
increments. '

6.1 Ash Pit - Determination of Depth of Contamination

6.1.1 Identify two to four locations in the ash pit with elevated gamma survey readings, and
mark the location(s) for sampling to determine depth of contamination.

6.1.2 Using appropriately decontaminated tools (stainless steel hand augers, spoons, and bowls)
collect samples of soil from each 6" depth increment.

6.1.3 For determination of depth of contamination, continue sampling 6" beyond the bottom of
the ash-like material (as determined by visual observation) or to the depth where field
screening indicates that the bottom of radioactive contamination has been reached,
whichever occurs deepest.

6.1.4 In the sampling logbook, record the depth of ash-like material.

000017
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6.1.5 Analyze the 2 most radioactively contaminated increments (as indicated by field screening
results) for iso-U, gamma spec list 1 and 2, all standard waste classification parameters
_ (only one sample for corrosivity-pH, flashpoint, and paint filter test), and ICPAES (As,
Cr).

6.1.6 Analyze all other increments for gamma spec list 1 and ICPAES (As, Cr).
6.1.7 Collect MS/MSD and FD for the applicable analyses as directed in Section 4.7.
6.2- Ash Pit - Determination of Horizontal Extent of Contamination

6.2.1 Identify the horizontal boundaries of the contamination as the point where FIDLER (or
equivalent) readings decrease to less than two times background. Select up to 6 locations
that will serve to delineate the boundary of the ash pit(s).

6.2.2 Using appropriately decontarninated tools (stainless steel hand augers, spoons, and bowls),
collect samples of soil from 6" depth increments to a depth equivalent to the depth of
contamination in the pit. Field screening results should indicate near background
measurements for radioactivity for all bounding samples.

6.2.3 Submit samples for analysis for gamma spec list 1 and ICPAES (As, Cr).
6.3 Soils Associated with the Debris Piles, Subslab, Bus, and Wood Storage Piles

6.3.1 Once the underlying soil of the debris piles is exposed, utilize gamma walkover surveys to
identify the area with highest measurements of radioactivity. If no elevated survey results
are identified, select a location based on physical characteristics: ash-like appearance; low
or moist indicating drainage to that location.

Determine depth of contarnination at one location in each debris pile by collecting samples
at 6" increments to a depth of 1" or until field screening indicates background readings for
radioactivity, whichever occurs deepest. Use the methodology described for the ash pit
(Section 6.1). Analyze the first increment for gamma spec list 1 and 2, Iso-U, waste
classification parameters, and ICPAES (As, Cr). Collect only one sample for corrosivity-
pH. Do pot collect samples for paint filter or flashpoint. Analyze all deeper increments
for gamma spec list 1 and ICPAES (Cr, As) only. If the ET team lead or designee deems
it appropriate, collect soil samples from up to 3 locations for each pit to bound horizontal
contamination. Utilize the same techniques as are described in Section 6.2.

6.3.2 As the slab of the north barn is being removed, identify the area of greatest radioactivity
(if present). If no elevated radicactvity is noted, select a location in the area of floor
crack/expansion joint nearest the former location of the pot belly stove. Determine the
depth of contamination as described in step 6.3.1, analyzing for gamma spec list 1 and
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6.3.3

ICPAES (As, Cr) in each 6" increment to a depth of 1' or until the bottom of the
contamination is reached (field screening), whichever occurs deepest.

If elevated measurements of radioactivity are identified in the soils beneath the bus, collect
samples from 1 location at 6" increments until the bottom of the radioactive contamination
is reached or to a depth of 1', whichever occurs deepest. For the first increment, request

" analysis for gamma spec list 1 and 2, iso-U, waste classification parameters, and ICPAES

(As, Cr). Do not analyze for paint filter or corrosivity-pH unless the physical appearance
of the soil differs dramatically from other soil samples collected and analyzed for those
parameters. For all deeper increments, analyze for gamma spec list 1 and ICPAES (As,
Cr). If no elevated radioactivity measurements are detected, collect a 6” depth sample in
the general location that underlay the bus' gas tank using visual cues to identify a location.

6.4 Drainage Areas

6.4.1

6.4.2

In drainage areas (ditches, creek in southern parcel), if walkover surveys indicate elevated
radioactivity measurements, collect samples at 6" increments to a minimum depth of 1' to
determine depth of contamination. Request analysis for gamma spec list 1 and ICPAES
(As, Cr).

If no elevated measurements are identified in the stream/ditch, use visual cues to select an
area of sediment deposition (i.e.: interior curve of a meander, etc.) downstream of the
areas of known contamination (especially the ash pits), and collect the samples described
in the previous step.

6.5 Discretionary Sampling: Other Hot Spots

6.5.1

6.5.2

If the sampling team lead determines it to be appropriate, along the drip line of the roof of
the North barn, based on gamma walkover survey readings and visual cues, select one
sampling location. To determine if contaminated ash/smoke were deposited on the roof
and washed to the ground, sample at 6" increments to a depth of 1' and analyze for
gamma spec list 1 and ICPAES (As, Cr).

At any other locations identified by gamma walkover to be contaminated and not
specifically called out in the above sections, determine depth of contamination by
sampling 6" increments to a minimum depth of 1' or until field screening indicates the
bottom of contamination has been reached. Analyze by gamma spec list 1 and ICPAES
(As, Cr).

6.6 Wood Samples

6.6.1

To confirm the uniformity of the wood for disposal, collect 2 - 3 samples from different
locations at the site: 1 sample of wood that has spent the majority of its on-site time
sheltered from weathering, 1 sample from the Kimble Property that has been outside
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during its on-site time. Sources of wood to be sampled could include the barns, animal
houses, wood pile. For the sample that was not exposed to the elements, request analysis
for gamma spec list 1 and 2, I[so-U, and all waste classification parameters excluding paint
filter and corrosivity. For all other wood samples, at a minimum request analysis by
gamma spec list 1; TCLP-metals, Cu, Zn; and TCLP-BNAE (semi-volatiles).

6.7 Miscellaneous Waste Stream Samples

6.7.1

6.7.2

During remediation/removal activities, as radiologically contaminated wooden
constructions, debris, etc. are identified, examine each piece for paint. If paint is present,
sample each distinct type for TCLP-metals (TCLP-Pb and -Cr, at a minimum).

While dismantling the bus for disposal, identify any unique components that may represent
a distinct portion of the waste stream (i.e. gasoline, oil, lubricants, paint, etc.) and sample
for the waste classifications deemed appropriate.

6.8 Calloway Property Samples

6.8.1

Collect 1 - 6" soil sample from beneath the redwood timbers and analyze for ICPAES
(As, Cr) and gamma spec list 1.

7.0 Specific Task Guidance - Waste Classification Sampling

In addition to the samples for chemical and radiological.analysis collected as part of waste
classification, geotechnical and waste stream representative samples must be collected. Details of -
sampling for chemical and radiological waste profiling are discussed in section 6.0.

7.1 Geotechnical Samples

7.1.1

Using a shovel or other applicable tool collect a 50 - 70 1b. soil sample representative of
the soil in the waste stream. Place the sample in an 8-gallon drum lined with a plastic
bag. At a minimum, a sample of the ash/soil material in the ash pit should be analyzed
for the geotechnical parameters. If substantial quantities of soil from a different location
(i.e. beneath bus, subslab North barn) are identified, one additional 50 - 70 lb. soil sample
should be collected. At a minimum, for all distinctly different soils that will comprise the
waste for disposal, vibratory free liquids must be determined.

NOTE: The purpose of this sample is to determine the geotechnical properties of the soil

that will comprise the waste stream. To the extent possible, the 50-pound soil sample
should be from an area known to have relatively low concentrations of radioactive
contaminants, based on field instrument readings. The lowest radioactivity possible 1s
desired to prevent contamination of the laboratory; however, the sample must be
representative of the material for disposal.

0CC0ZC
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7.1.2

7.1.3

7.1.4

000158

Twist and tape the plastic bag shut inside the drum. Fill the void space with packing
material to minimize shifting of the sample during shipment.

Request analysis for particle size analysis, compaction test, vibratory free liquids, visual
classification, moisture content, and specific gravity. Place a complieted chain of custody
form and analytical services request in a ziplock bag and tape to the inside of the drum
lid.

Ship to AGEC as instructed in section 4.9.

7.2 Envirocare Waste Stream Component Sampling

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

Samples are provided to Envirocare for them to determine the range of properties to
expect in the waste stream generated during RA of the site. To meet this objective, collect
a 2-pound sample of each of the anticipated components of the waste streaml.

Collect at least five 2-pound samples, using any tools deemed appropriate. Include ome
each of the various waste stream components identified during characterization. As
additional components are identified during remediation, collect 2-Ib samples of those
matenals as appropriate.

NOTE: It'is anticipated that the waste stream will consist of ash-like material, soil, wood,
metal debris, and some concrete. If any other distinct waste stream components are
identified in the debris piles or elsewhere, 2-1b samples of that material should also be
submitted.

For each sampled waste stream component, fill a 1-gallon paint can (lined with a ziplock
plastic bag) with a 2-pound soil sample. Seal the plastic bag shut, and label the sample in
sequential order: KPS-#7. '

Place chain-of-custody labels on each paint can, and prepare BNI labels and chain-of-
custody forms for documentation. The waste management logistics coordinator shall
provide DOT labels, markings, and shipping papers, as appropriate and shall determine
the optimum time for shipment.

Package the paint cans in fiberboard boxes such that the composite package is a strong
tight container, i.e., a container that will maintain its integrity throughout transportation
during conditions norrnally incident to transportation. Ship as directed in section 4.9,
when instructed to do so by the Transportation and Logistics Coordinator.
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8.0 Suggested Equipment

General
1

1 set
10

12

1

2

100

1 roll
300 ft
2 rolls
16 rolls
2 cans
2

8
4
1

Spill kit

Hand tools (i.e.: wood chisels, hammer, mallet, adjustable wrench, shovel)
3" bucket augers with 2 handles, 4 extensions, clips
Stainless steel bowls and spoons )
Scale capable of measuring to 70 pounds

100 foot tape measures

Pin flags

Plastic sheeting

Rad rope

Caution tape

Paper towels

Spray paint, any color

Paint pens for marking concrete/asphalt

barricades

sawhorses

freezer for freezing blue ice

Sample labeling and paper;work

2 box
2 box
2

Indelible ink-pens (black ink)
Sharpie permanent markers (fine and medium point)
Clip boards with compartment to keep papers clean and dry

Sample Packaging

6

1

5 bags
100

10

30
20

2

3

10 rolls
5 rolls
10 rolls

One-gallon cubitainers with lids and boxes for rinse blanks
Large box of styrofoam peanuts for packing

Vermiculite

Bubble-wrap bags to cushion bottles during shipment
One-gallon metal paint cans for Envirocare samples
1-gallon Ziplock plastic bags for paint can lining
Fiberboard boxes for packaging samples

Eight-gallon metal drum for AGEC sample, with lid and ring
Plastic liners for metal drum (12 gallon garbage bags)
Packing tape '

Duct tape

Electrical tape

Personnel and equipment decon and preservation supplies

3
10
2
1 btl

Box alconox powder

5 to 10-gallon plastic buckets with lids
Teflon squeeze bottles

Isopropyl alcohol

753¢
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1 bd 10% HNO,

1 Stainless Steel Sprayer for DI water
2 Soft bristle brush (toilet brush)

2 Small kitchen sink brush

2 Rolls aluminum foil

1 Stainless steel funnel

2 10 mL graduated cylinder (glass)

2 Dispensers with pH paper

1 Set of goggles, heavy gloves, and apron
Sampling Waste Management

2 55-gallon drums for sampling waste and soil cuttings and water
I drum dolly for maneuvering drums
1 roll Rad bags

1 roll . large garbage bags

PPE

1 boxes Tyvek (large and extra large)

2 boxes phthalate free gloves (large)

50 pairs cotton glove liners
25 pairs cotton work gloves

1 box ~ booties

3 hardhats

3 pairs safety glasses

3 pairs safety sunglasses

4 pairs Rain suits (2 medium, 2 large)

Records (supplied by ET Representative at Oak Ridge Office)
Required forms (chain-of-custody forms, airbills, field sample collection forms,
analytical services forms, etc.)

1 roll Chain of custody seals

1 each Field logbooks (radioactive and chemical)

Survey and Health and Safety Monitoring Equipment (provided by TMA)
Radiation detection instruments, supplies, calibration sources

Floor monitor

50 Metal labels for nalgene jars
Chemical Sample Supplies (provided by Weston)
6 sets Bottles, lids, labels for chemical analysis
Vermiculite to cushion sample bottles and absorb leaks
2 Coolers for packaging chemical samples
15 Blue ice to cool samples in transit

4 cases HPLC water
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TEL:31

Bechtel

QOak Ridge Corporate Center

151 Lafayerre Orive.

P.O. Box 350

Oak Ridge, Tennessce 37831-0350

Facsimile: (515) 220-2100 November 20, 1995

Mr. Chris Russell

Special Wastes Coordinator
Rumpke Waste Systems
10795 Hughes Road
Cincinatti, OI1 45251

Dear Mr. Russell:

This letter tasmits the proposed strategy for decun: ;tation of Kimble Property soils as non-
rudioactive pridr to disposal at the Rumpke facilicy . ou previously received a faxed draft copy of this
memoranduni 11d discussed and verbally approved. it during a telephone conversation with our
Envirommental Technologist, Angcla John. For f:. .nial documentation that you concur that our proposed
stralegy is suif cicnt to meet your needs, pleasc sign the line below and return this letter to mc at your

earlicst conveniance.

If you have any guestions or concerus, please conact rue at (423) 576-1699 or Angela John at (423) 576-
0410.

Sincerely,

Project Manager,
Kimble Property Remediation

Enclosures

Concurrence: /Z;//} ﬁj/z

Chris Russcll, Special Wastes Coordinatoz, Rumpke Waste Systems

cc: Dennis Riley, DOE-Fermnald
12d Skintik, DOE-Fernald

E i i
2’/ Bechtel Nationgl, Inc.

0CCO31

9130 95 (THG) 08.48  RUMPKE ENGINEERING , .
.\J\.,‘o 93 (THU) o 7536
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BACKGROUND SAMPLING RESULTS FOR THE HAMILTON/OXFORD OHIO AREA
' ' U-238I U-234 U-235  TotU Chromluml Arsenic
Sample ID iLocation 1 (pClig), (pCilg) (pCilg)! (pClig); " (mglkg) (mglkg)
, . | . |
KPS-RA-002 079 0470 003, 128, X X
KPS-RA-003 0.95' 085 0.00. 1801 x] x
KPS-RA-004 ' 0.75! 0.98. 0.02! 1.75i ' X X
KPS-RA-005 | 1.74, x: x! 3.48, ! 17.6?l 46
KPS-RA006 355 X1 x 5.10 178! 56
KPS-RA-007 1.73! X, ; 3.46' 13.9] 9.5
KPS-RA-008 ' 0.94i ; 1.88| 15.0; 5.0
KPS-RA-009 ! 1.14; . x| 2.28; | 12.7! 6.1
KPS-RA-010 | . 1.60] x! x| 3.20: ‘ 12.11 44
: — 1 I I ,
Average i 34 | 14.9] 59
Max ! 8.10. 17.8! 9.5
Min : 1.29° 12.1§ 4.4
StdDev ' 2.38! 2.4, 1.9
Avg +2StdDev (BACKGROUND 95% CONFIDENCE) 7.891 i 18.7° 9.6
| l ! ‘
X indicates analysis not conducted. i | |
' ' , 1 I
Note: Total Uranium (Tot-U) concentration is the sum of U-238, U-234, and U-235 concentrations
for samples analyzed by alpha spectroscopy. For samples analyzed by gamma spectroscopy,
total uranium is estimated by doubling the U- 238 concentration, as i$ standard practice whan uranium
is in natural isotopic abundance. { k

Page 1

QCQO32
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Oak Ridge Corporate Center , F‘”‘"’(SI 3) é‘;/j’ 3577 Fax 4 ( 42,%)57& B 419{

151 Lalayette Drive

P.0. Box 350 ' L ~y 3
' N oo

Qak Ridge, Tennessee 37831-0350

Facsimile: (615) 220-2100 December 20, 1995
hr

Mr. Dennis Riley

U. S. Department of Energy
Fermald Area Office

P.O. Box 538705
Cincinnati, OH 43253-8705

Attention: Mr. Denais Riley

Subject: On-site Background Conditions at the Kimble Property Site

Dear Mr. Riley:

This letter docurnents the rationale for a proposed increase in the site clean-up criterion for arsenic, as
discussed in your December 19 telecon with Dave Freas. Angie John, and Joe Wood. The current
criterion, 9.6 mg/kg (ppm), was evaluated during characterization and was deemed equivalent to off-site
background: however, recent sampling indicates that on-site background is substantiaily higher than the
criterion.

Selection of On-site Background Locations

To evaluate the pre-existing conditions on the Kimble property. four locations were selected that would
retlect conditions existing at the site prior to receipt of Fernald materials. These locauons, which are
shown on the attached figure. are situated along the eastern half of the property. Locations were selected
based on remoteness from current or suspected past contact with Femald-originating materials.
Measurements of beta-gamma radioactivity in the arcas indicate no radioactive contamination. Gamma
spectroscopy analvtical results for surface soil samples collected at cach location indicate only
background concentrations of uranium (Table 1).

Site stormwater runoff drains generally to the ditches along the center line of the property on the

northern parcel and to the stream bed on the western edge of the southern parcel: therefore, topography
limits the potential for surface runoff on the western portion of the site to reach the eastern portions of

&
Bechtel National, Inc.

0¢eo33
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Mr. Dennis R_Iley ~ 75 3 6

U. S. Department of Energy
December 20, 1995
Page 2

the site. [nasmuch as the ash material and the great majority of the wood storage occwrred on the
western half of the property, the eastern portion was deemed the appropriate region for determination of

on-site background conditions.

Samples were collected at 6" intervals at cach location until a depth of 3' was achieved or refusal was
reached, whichever occurred first. The sampling locations on the southern parcel of the property (KPS-
CH-046, KPS-CH-047) are both in a field that has been used for livestock. Sampling location KPS-CH-
048 is in the lawn area of the property, away from any redwood constructions. Sampling location KPS-
CH-049 was the most physically distant Jocation, situated in the densely forested area on the northeast
corner of the property. The remoteness of this location makes it an area that 1s unlikely to have been
used for any kind of ash disposal or redwood structure installation.

On-site ampling R

Sampling results for the four on-site background locations are presented on the figure and in the attached
table. Evaluation of the arsenic results for these samples indicate that in on-site areas believed to be
completely unaffected by Fernald-originating materials, arsenic concentrations may be expected to be as
high as 19.2 mg/kg (with 95% confidence). Uniformly, arsenic concentrations in these areas exceed the
current cleanup criterion.

These concentrations are likely to be naturally occurring. The United States Geological Survey
professional paper 1270 “Element Concentrations in Soils and Other Surficial Matcrials of the
Conterminous United States™ (Shacklette and Boerngen, 1984) describes concentrations of metals in
generally undisturbed soils throughout the country, Background arsenic concentrations in Southern
Ohio were found ranging from 10 to 65 ppm, in keeping with the concentrations found on the Kimble

property.

Recommendation for I[ncreasing the Arsenic Criterion

Based on the arsenic results for samples collected from areas on-site that were not affected by Fernald-
originating materials. there is strong evidence that on-site background exceeds the current cleanup
guideline for the metal, rendering the current criterion an unattainable goal. The criterion was adopted
from the Record of Decision for Fernald's Operating Unit 5. The additional sampling described above
indicates that this concentration is not consistent with on-site background at the Kimble property. To
remediate the property of Fernald-originating material, we recommend that the criterion for arscnic be
increased to 20 mg/kg, consistent with on-site, pre-existing conditions.

0Cc0034
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Mr. Dennis Riley

U. S. Department of Energy .
December 20, 1995 7 o 3 6

Page 3

There is no inhalation hazard for arsemc at a 20 mg/kg concentration. Based on a conservative
assumption of a dust level of 5 mg/m’ for dusty activities quch as construcuon the corresponding
calculated airborne arsenic concentration would be 1 x 10~ mo/m which is more than three orders of
magnitude smaller than the OSHA exposure limit of 0.5 mg/m3 In addition, remediation of the Kimblc
property entails excavation of soils followed by backfilling with clean fill; concentrations of arsenic in
the 10 - 20 mg/kg range will be subsurface (i.e. 187 to 4’ below grade). making access to the soils

extremecly unlikely.

Please contact Dave Freas at (423) 220-2221 or myself at (42§) 576-1699, should you have any
guestions on this matter.

Sincerely.

[

°*A. J. Boos
Project Manager,
Kimble Property Remediation

Concurrence: A. K John @
J. G. Wood

/7

AKJ/akj
Enclosures

cc: E. Skinuk w/attachment

0CcC035
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Sample ID Location Depth U-238  TotalU Chromium Arsenic
(pCie) _ (pCig) (mg/kg)  (mg/ke)
KPS-CH-046A N 146, E 279 0.5 1.5 3.00 MDA 19.2 16.1
KPS-CH-046B 1.0 18.3 18.8
KPS-CH-046D 2.0 12.1 10.9
KPS-CH-047A N 314,E 190 0.5 1.7 3.40 MDA 14.0 10.3
KPS-CH-0478B 1.0 13.5 8.4
KPS-CH-048A N 531, E 266 0.5 1.8 3.60 MDA 15.6 9.4
KPS-CH-048B 1.0 133 10.0
KPS-CH-048D 1.5 10.2 6.9
KPS-CH-049A N 1070. E 260 0.5 18 3.60 MDA 9.9 8.8
KPS-CH-049B 1.0 9.9 7.3
KPS-CH-049D 2.0 209 15.8
KPS-CH-049F 3.0 14.1 143
Average 14.3 114
Standard Deviation 37 3.9
Avg =~ 1 sigma 21.6 19.2

0Cc0026
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Bechtel €536

Qak Ridge Corporate Center

151 Latayerte Drive

PO Box 350

Qak Ridge, Tennessee 37831.0350

>y

Facsimile: (615) 220-2100

January 8, 1996

Ohio Environmental Protection Agency
Division of Hazardous Waste Management
401 E. 5th Street

Dayton, OH 45402-2911

Attention: Mr. Chrs Budich

Subject: KIMBLE PROPERTY CHARACTERIZATION SAMPLES
Dear Mr. Budich:

As per vour request, Bechtel 1s providing to you a technical description of the subsurface soil sampled to
identify the onsite background concentrations of arsenic and chromium at the Kimble property in Butler
County, Ohio. Photographs of the soil profile at each sample location are also prowvided for review

This submittal consists of an internal report memo that defines general soil conditions in Butler County as
developed by the U.S. Deparment of Agniculture and Soil Conservanon Service and a description of the
soil at each sample location. An appropnate soil map, site sketch, and survey document are provided as
supportive information along with the photographs. From this information, 1t is Bechtel’s belief that the
onsite characterization samples taken at the Kimble propertv are representative of typical sotl conditions in
this region and have not been altered by backfill or disposal events.

[f there are any questions pertaiung to this information, please call Angela John at (423) 376-0410

Very truly vours,

7] Boos
Project Manager

tUB/DF/ﬁyi o:\wark\misc\budich {tr

Attachments | Intemal Report Memo with following items
e Site Sketch e Soil Survev of Butler County Ohio
e Soil Maps e Photographs
e Photograph Listing

Bechtel National, Inc. 000028
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Copres To

D. Freas Fite No.
Soil Description of Test Pits at Kimble Date January 5, 1596
Property Site, Butler County, Ohio
Bechte! Project No. 14501-460 From M.A. Gage
or G & HES
K. Skinner At ORO g 2544

R. Boutin

At your request [ have completed a review of photographs and provided soil descriptions for
four soil test locations at the above referenced site. The test excavations were conducted
January 3, 1996 Depth of investigation ranged from 18 to 36 inches below ground surface.
To assist in my description, [ conducted a literature search for a characterization of the soils in
Butler County. Referenced is the “Soil Survey of Butler Co., Ohio”, developed by the U §
Department of Agriculture and Soil Conservation Service, January 1980 Excerpts from this
ceference are attached. Below are a general descniption of the soils from the literature and
descriptions of soils exposed during the excavauons. My descriptions are based on
information from ihe literature and the excavation photographs you provided. Figure | shows
the test tocations. Figure 2 is from the literature and shows the soil series present at the site.

General Description From “Soil Survey of Butler County, Ohio™

Site Location: Section 1S, Township 4N, Range 2 E., Hanover Township, Butler Co.

Ohio.(Figure 2)

Soils at the test areas are grouped into the Wynn and Xenia series. These series consist of
deep to moderately deep, well drained soils present on glacial till plains and uplands. Solil

thickness ranges from approximately 30 to 60 inches. They are formed in a layer of loess, in

glacial till, and the underlying calcareous shale and hmestone bedrock. Soils have moderately
slow to slow permeability, and moderate to low water capacity Reaction ranges from
strongly acidic(5.1 to 5.5) to mildly alkaline (7.4 to 7.8) in the rooting zone. Support dala
including descripticns, tables of engineering, physical and chemical properties, and soil and
water features are attached.

0Ce0a39
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January 5, {996 '
Page 2

Soil Test Descriptions

_TestLocation  Soil Descaption
KPS-CH-046 (loc 1) 0 to 6 inches; dark yellowish orange (10YR €/6) s;ltloam(l\/ﬂ,-CL “
friable, with abundant roots and organic plant material.
6 to 24 inches; dark yellowish brown (10YR 4/2) silty clay loam
(CL), firm, with some well rounded gravel and pebbles.
24 10 50 inches; grayish brown (5YR 3/2) silty clay lgam (CL), firm,
with some well rounded gravel and pebbles.
0 to 6 inches; dark yellowish orange (10YR 6/6) silt lgam (ML-CL),
friable, with abundant roots and organic plant material.
6 10 12 inches, dark vellowish crange (10YR 6/6) silty clay lgam
(CL), firm, with some well rounced gravel and pebbles.
12 10 18 inches, dark vellowish brown (10YR 4/2) siity clay loam
(CL), tirm, with some well rounded gravel and pebbles.
KSP-CH-0<8 (loc 3) 0o 3 inches; olive gray (3Y 3/2) silt loam (ML-CL), friable, with
abundant roots and organic plaat matenai.
8 to 24 inches; light olive gray (5 5/2) siity clay loam (CL), firm,
with some well rounded gravel and pebbles
KSP-CH-049 (loc. 4) 0 to 4 inches; light olive gray (SYR 5/2) silt loam (ML-CL), friable,
with abundant roots and organic plant material.
6 to 13 inches; light olive brown (5Y 5/6) silty clay loam (CU), firm,
httle plant roots, with some well rounded gravel and pebbles.
18 to 36 inches: olive gray (3Y 3/2) silty clay loam (CL), firm, trace
P[j!”l roots, with some well rounded gravel and pebbles.

KSP-CH-047 (loc.

3
—

It has been a pleasure to support vou on this task  Please advise if you have any question or
need additional information

Attachment

0ceo490
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aches. makes excavation difficult and expensive; howev-
'er ihe bedrock is rippable by heavy equpment and
ey requires blasting. The many tlagstones are unde-
sravle in a pond embankment, Grpund water flgwmg on
ine surface of the nearly impervious shqle will cause
we;.weamer seeps on some siopes and In walerways.
water can also seep into excavations if not intercepted
and drained off. This 1s common on the lower parts of
~ glopes and foot slopes of hills. Low strength and poten-
iial frost action are limitations for local roads but can be
overcome by using suitable base material.

This soil is in capability subclass ile; woodland suitabil-
ity subclass 20.

wyB2—Wynn silt loam, 2 to & percent siopes,
moderately eroded. This gently sloping. mode(ately
deep, well drained soil 1s on nms ot high, upland ridges
and crests and on hillsides where the glacial bl is thin
gver shale and limestone bedrock. Maost areas are elpn-
gated n shape and range from 3 to 100 acres in size.
Many larger areas are dissected by shallow waterways.
Mast areas, especially thgse surrounding the walerways,
ars moderately eroded. Many areas have common, flat
imestone flagstones and ignecus pebtbles lying on the
surface, especially on slope breaks. Slopes are quite
long in some areas. Dspth to bedrock ranges trom 20 to
40 inches.

Typically, the surtace layer is brown, friable silt loam
about 8 inches thick. The subsol is about 22 inches
thick. The upper part is dark yellowish brawn and brown,
frm silty clay loam: the middle part is dark reddish
brown, firm ¢tay with about 10 percent stone fragments;
and the lower part is dark reddish brown clay and light
glive brown, firm clay with about 10 percent stone frag-
ments. The substratum, t¢ a deoth of abou! 32 inches, is
olive brown ciay and dark reddish brown, firm clay and
heavy clay loam that is calcareous. Below 33 inches it is
olive brown, calcareous clay shale interbedded with dark
gray, thin-bedded strata of tossiiiferous limestone of Or-
dovician age.

Inciuded with this sail in mapping are small areas,
generally less than 2 acres in size, of moderately well
drained, nearly level soils that have some gray mottling
0 the subsoil. Also inciuded are smalil areas of Russell-
Miamian, bedrock substratum, soils on the lower parnt of
slopes. They are deeper than 40 inches to bedrock and
have a layer of stony ull over shale and limestone. In
addition, there are many, small, reddish brown or clive
brown eroded spots that are sticky when wet and cloddy
when dry because the clayey subsoil has been exposed
by erosion. Small areas of Dara silt loam, bedrock sub-
stratum, soils are inclusions in seme areas. They have a
darker surface layer and greater dapth to badrock.
ihese inclusions make up about 15 percent of saome of
the high areas. :

In this Wynn sod, permeability is moderately slow (o
slow, and available water capacity is low. Runoff is
medium. Reaction ranges from strongly acid to neutral in
the subsoil. and varies widely n the surface layer as a
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result of past hming practices. The organic-matter con-
tent is low as a result of the loss of surtace sail by
erosion. The suriace layer tends to crust or puddle after
a hara rain. Root development is restricted by the shaie
and limestane tbedrock.

Most areas of this soil are farmed. Potential is medium
tor cultivated crops, hay, pasture, and trees. It is low for
bullding site development and sanitary facilities.

This soil is suited to cultivated crops, smail grain, and
grasses and legumes lor hay and pasture. If the soi is
used for cultivated crops, there 1s a hazard ot further
erosion. The control of erosiaon, maintenance of good
tilth, and increase of organic matter are important to
good management. No-till or mimmum tillage, using crop
residues, winter cover crops and. grassed waterways,
reduces erasicn and helps maintain the organic-matter
content of the sai. In many areas, slopes are long
enough and smooth enough to be terraced and farmed
on the contour. Returning crop residues o the soil or the
regular addition of other grganic matenal helps to im-
prove terility, reduce crusting, and increase water infiltra-
tion. The soil tends to become droughty in summer and
tall because of the limited depth to bedrock.

The use of this soil for pasture or hay is also effective
i contralling erosion. Grazing when the soil is too wet,
however, will cause surtace compaction, excessive
runoff, and poor tilth, Proper stocking rates, pasture rota-
tion, timely daferment of grazing, and restricted use
dunng wet pericds help to keep the pasture and soil in
good condition.

This sail is suited to trees, and some areas remain in
hardwoods. Tree seeds, cuttings. and seedlings survive
and grow weil if competing vegetation is controlled or
removed By site greparation and by spraying, cutting, or
girdling Thers are few saii limitations that attect planung
or harvesting traes. Tree seedlings are machine planted
on this sail.

This soil has limitations for buiding site development
and for samtary facilities. The interbedded shale and
limestone bedrock. at a depth of 20 to 40 inches, make
excavations difficult and expensive; however, the bed-
rock is rippable by heavy equipment and rarely requires
blasting. The many Hagstanes in this soil make il unde-
sirable for use in pond embankments. Ground water
flowing on the surface of the nearly impervious shale
causes wet weather seeps on some slopes and in water-
ways. Water can seep into excavations it not intercepted
and drained oH. This 1s common on the lower parts of
slopes and foot slopes of hills. Low strength and poten-
tial trost action are limitations for local roads but can be
overcome by using suitabie base material.

This sail is in capability subclass lle; woodland suitabil-
ity subclass 20.

WyC2—Wynn silt loam, 6 to 12 percent slopes,
moderately eroded. This moderately sloping, mcderate-
ly deep, well drained soil is on sides and crests of high,
upland ridges and hills where the glacial tll is thin over
shale ang limestone bedrock. Many areas are crescent
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waped belts around rather large waterways, betweeﬂ

e higher ndgetop divides and the steep soils immedi-
2y adjacent 1o the waterway. Individual areas range
am 3 to 120 acres in size. Most areas are dissected by
aterways, and, especially around the waterways, are
oderately eroded. Slopes are quite long in some areas.
epth to bedrock is 20 to 40 inches. Many areas have
semmon flagstones and igneous pebbles on the surface.
specially on slope breaks in cultivated fields and in and
-ound waterways. . A

Typically, the surtace layer is brown. friable silt loam
nout 8 inches thick. The subsail is about 21 inches
sck. The upper part is dark yellowish brown and brown,
n silty clay loam: the middle part is dark reddish
cown, tirm clay with about 10 percent stone fragments;
ac¢ the lower part is dark reddish brown clay intermin-
led mith light olive brown firm clay. The substratum. to a
enlt. of about 33 inches, is calcareous, olive brown clay
nd ark reddish brown, firm clay and heavy clay loam.
jalc+ 33 inches. olive brown, calcareous clay shale 1s
\ernidded with dark gray, thin-bedded strata of fossil-
arous limestons bedrock.

Inchided with this soil in mapping are small areas of
:den sails. Wynn soils have a component of till in the
.ubsoil, and Eden soils do not. Also included are small
wers of Miamian-Russell, bedrock substratum, soils.
- are deeper to bedrock than Wynn soils, and gener-
Wl nave a layer of stony till over the bedrack. Also
neiuded are small areas where the soil is severely
«.oded. These show up on the landscape as olive
cawn, “eroded” spots. They are sticky when wet and
sleridy when dry because the weathered clayey shale is
waosed. These areas are generally less than 24 inches
.. nterpedded shale and limestone. Small areas of Dana
ull loam, bedrock substratum, soils are mclusions in
-ame places. They have a darker surface layer and are
feaper ta bedrock than Wynn saiis. Thase included soils
nake up about 20 percent of some of the larger areas.

i this Wynn soil permeability is moderately slow to

slow, and available water capacity is low. Runolt is rapid.
leaction ranges from strongly acid to neutral in the
subsoil and varies widely in the surtace layer as a resuit
5 local liming practices. The organic-matter content is
ow as a result of the loss of surface soil by erosion. The
surface layer tends to crust or puddie after a hard rain.
oot development 1s restricted by the shale and lime-
stone bedrock.
_ Whileymany areas of this soil are farmed, about an
ageal acreage is in pasture or trees. The soil has
neaium potential for growing cultivated crops, hay. pas-
urs, and trees. It has low patential for building site
jsvelgpment and sanitary lacilities because o! slope and
wmited depth to bedrock.

‘his soil is suited to cultivated crops. smafl grain, and
iisses and fegumes for hay and pasture. [f the soil is
15 for cullivated crops, there is a severe hazard ol
uethar erosion. The control ot erosion, maintenance of
jcad uith, and increase of organic matter are important
o 00d management. No-till or minimym ullage using
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crop residues, winter cover crops, and grassed water-
ways reduces erosion and helps maintain the organic-
matter content of the soil. Many siopes are long enough
and smooth enough to be stripcropped or terraced and
farmed an the contour. Returning crop residuses to the
sail or the reguiar addition of other organic material
helps to improve fertility, prevent crusting, and increase
water infiltration. This sol tends to become droughty in
summer and fall because of imited depth 1o bedrock and
rapid runoff.

The use of this soil for pasture or hay is also very
etfective in controlling ergsion. Grazing when the sail is
oo wel, however, will cause surface compaction, €xces-
sive runoft, and poor tilth, Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition. i

This soil is suited t0 trees, and some areas remain in
hardwoods. Tree seeds. cuttings, and seedlings survive
and grow well if competing vegetation is controlled or
removed by sile preparaton and by spraying, cutting, or
girdling. There are few soil limitations that affect planting
or harvesting trees. Tree seedlings are machine planted
on this soil.

This soil has limitations for building site development
and for sandary facihities. The interbedded shale and
limestone bedrock underlying this soil, at a depth of 20
to 40 inches, make excavaton difficult and expensive;
however, the bedrock is rippable by heavy equipment
and rarely requires blasting. The many flagstones are
undesirable in a pond embankment. Ground water fHow-
ing on the surface of the nearly impervious shale causes
wet weather seeps on some slopes and in waterways.
Water can also ssep into excavations if not intercepled
and drained off. This is common on the lower partg of
slopes and foot slopes of hills. Low strength and poten-
tial trost action are himitations for local roads, but can be
overcaome by using suitable base matearial.

This sail is in capability subctass Hlle; woodland suit-
ability subclass 2o.

WzC3—Wynn silty clay loam, 6 to 12 percent
slopes, severely eroded. This moderately sloping, mod-
erately deep, well drained soil is on knobs, on the upper
part of the long side slopes, and on side siopes thal
receive surface runoff trom higher areas. Some fan
shaped areas are on hillsides where the glacial till is only
a thin smear over shale and limestons bedrock. Most
areas have been cuilivated up and down the hifl and
have become dissected by shallow guilies and water-
ways because of very rapid surface runoft. These areas
are now severely eroded and are characterized by a
clayey, olive brown surtace layer containing common, flat
limestone flagstones and igneous glacial pebbies. indi-
vidual areas range from S to 20 acres. Slopes are com-
monly short and abrupt. ’

Typically, the surface layer is olive brown, firm silty
clay ioam about 5 inches thick. The subsail is about 15
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opment and low for sanitary facilities. Potential is

medwim to high for most recreational development.

The erosion hazard is moderate. Minimum tillage,
winter cover crops, and grassed waterways can pravent
excessive soil 10ss. The soil's natural drainage generally
is adequate for farming, but most crops will be benefited
it random subsurface lines are installed to drain wet
spots. In some areas, lime applications are required to
maintain proper reaction in the rooting zone. The surtace
layer crusts after rain, but the regular addition of organic
mattar reduces crusting and improves fertility. Mainte-
nance to control erosion and soil fertility and organic-
matter leveis is the main management concern.

Using this sail for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet, however, can
cause surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, pasture rotation. and restrict-
ed use during wet perods help to keep the pasture and
the soil in good condition.

This soil is well suited to trees. Plant competition is a
moderate limitation, but tree seeds and seedlings survive
and grow well if the competing vegetation 1s controlled.
There are no other limitations for planting or harvesting
trees.

The moderataly slow permeability and seasonal high
water table limit use af the soil for septic tank absorption
fields. The seasonal high water tabie and depth to bed-
rock limit shallow excavations. The soil's welness, low
strength, and seasonal high water table limit its use for
small commercial buildings. The seasonal high water
table is also a limitation for homes with basements. High
frost action potential and low strength are limitations for
tocal roads, which can be overcome by using a suitable
pase material.

The stony till or bedrock in the substratum of this soil

makes all excavation difficult and expensive. It is rippa-
ble, hawever, by heavy equipment and rarely requires
blasting. The many flagstones in the till make it undesira-
ble for pond embankment. Water flowing over the bed-
rock can seep into excavations if it 1$ not intercepted
and diverted.

This sail is in capability subclass ile; woodland suitabil-
ity subclass 1c.

XiB2—Xenla silt loam, bedrock substratum, 2 to 6
percent slopes, moderately eroded. This deep, gently
sloping, moderately well drained soil is on bedrock-con-
trolied till plains. Most areas are circular or irreguiar in
shape and 2 to 200 acres.

Typically, the surface layer 1s dark grayish brown, fn-
able silt ioam about 7 inches thick. The subsoil is 29
inches thick. The upper part is firm, brown silty clay
loam; the middle part is firm, dark yellowish brown silty
clay loam that has grayish brown mottles; and the lower
part 1s tirm, dark yellowish brown clay loam with grayish
brown mottles. The substratum, to a depth of 50 inches,
is dark yellowish brown stony clay loam that is 15 to 30
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percent timestone flagsiones. Interbedded shale 3r
limestone tedrock of Ordovician age is at a depth of ©
inches. The bedrock is at a depth of 48 o 72 inches.
1S more than 66 percent soft clay shale and less than 5
percent crystaline, tossiiiferous, thin-bedded limeston

Included with this soil in mapping are small areas .
the somewhat poorly drained Fincastle, bedrock substr:
tum, soils, the well drained Russell-Miarnian, bedroc
substratum, soils, and the well drained Wynn soils. Th
Fincastle soils are grayer in the subsoil than this Xeni
soil and are in low areas, usually at the head of wate
ways and in shallow basins. The Russell-Miamian soil
are less gray n the subsoil and are on the upper part ¢
the slopes. generally near the crest and shoulder. Th
Wynn soils are also less gray in the subsoil but hav
bedrock 20 to 40 inches below the surface. Also inclug
ed are some areas that arg deeper than 72 inches t
bedrock.

This soit has moderately slow permeability, moderat
available water capacity, and medum runoft. The surfac
layer is low in organic-matter content, and tilth is gooc
Reaction is medium acid to mildly alkaline in the rcotin:
zone. The water table is perched over the subsail i
spring.

This soil has high potential for cultivated crops, anc
mast areas are used as cropland. Corn, soybeans
m{heat, and hay are the major crops. This soil also ha:
high potential for pasture and woodland and for wildlifs
habitat. Potential is medium for building site developmen
and low for sanitary facilities. Potential is medium to higt
for most recreational development.

.The erosion hazard 1s moderate. Minimum lillage

winter cover crops, and grassed waterways prevent ex
cessive soil loss. Natural drainage of the sail generally is
adequate for farming, but installing random subsurface
lines to drain wet spots will benefit most crops. In some
areas of this soil, lime appiications are required to main-
tain proper reaction in the rooting zone. The surface
layer crusts after rain, but the addition of organic matter
reduces crusting and improves soil fertility. Maintenance
o control erosion and soil fertility and organic-matter
levels is the main management concern.
_ Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet, however, can
cause surface compaction, excessive runoff, and poor
tith. Proper stocking, pasture rotation, and restricted use
during wet periods help keep the pasture and the sail in
good condition,

This soil is well suited to trees. Plant competition is a
moderate limitation, but tree seeds and seedlings survive
and grow well if the compeling vegetation is controllec.
There are no other mitations for planting or harvestirg
trees. :

Moderately siow permeability and a seasonal high
Water table hmits use of this soil for septic tank absorp-
tion fields. The high water table and depth to bedrock
are also limitatons for shallow excavations. Soil wet-
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moderately alkaline. In some pedons, a strongly luviated
horizon of clay and organic matter is at the contact of
the calcareous sand and gravel. It normally has a darker
cator than the overlying B horizon. The dolomite pebbles
in this layer show evidence of weathering.

The underlying C honzon ranges considerably in pro-
partion of sand and gravel and in the degree of stratifica-
tion.

Wea series

The Wea series consists of deep, welil drained sails on
glacial outwash terraces and plains. These soils formed
in a mantle of loess in the underlying {oamy outwash
over sand and gravel. Slope is 0 to 6 percent.

Thase soils have a higher silt content than is defined
as the range for the Wea series, but this difference does
not materially effect their use or management.

Wea soils ara similar to Tippecanoe soils and com-
monly are adjacent to Ockley, Tippecanoe, and Warsaw
solls. Tippecanoe soils have 2-chroma mottles in the
upper 75 cenlimeters ot the argillic horizan. Ockley soils
have a ochric epipedon and are in a tine-loamy family.
Warsaw soils are in a fing-loamy family and have a
solum thal is less than 40 inches thick.

Typical pedon of Wea silt loam, O to 2 percent siopes,
about 0.5 mile southwest of Symmes Corner. Fairfield
Township, R. 2, T. 1, section 3, from northeast corner,
1,315 feet south and 1,980 feet west:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, dark brown (10YR 3/3) rubbed; weak fine
granular structure; [nable; medium acid; abrupt
smooth boundary.

n12—9 to 14 inches; very dark grayish brown (10YR
3/2) silt loam, dark brown (10YR 3/3) rubbed; mod-
erate fine and medium subanguiar blocky structure;
friable; slightly acid; clear wavy boundary.

fit—14 to 19 inchas; dark ysllowish trown (10YR 4/4)
dark brown (10YR 3/3) heavy silt loam; moderate
tine and medium subangular blocky structure; {riable;
slightly acid; clear smooth boundary.

821t—19 to 25 inches; dark yellowish brown (10YR 4/4)
silty clay loam; dark brown (10YR 3/3) organic coat-
ngs on faces of peds; moderate medium subangular
blocky structure; firm; thin patchy clay films on faces
ot peds; slightly acid; clear wavy boundary.

1221—25 to 30 inches; dark yellowish brown (10YR 4/4)
sty clay loam; strong medium subangular blocky
structure; lirm; thin patchy dark brown (10YR 3/3)
clay films on vertical and horizontal faces of peds;
slightly acid: clear wavy boundary.

123t--30 to 35 inches; dark yellowish brown (10YR 4/4)
silty clay loam; strong medium subanguiar blocky
structure; firm; thin patchy dark brown (10YR 3/3)
clay films on vertical and horizontal taces of peds;
shghtly acid; clear wavy boundary.

75
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1B24t—35 to 41 inches; dark yellowish brown (10YR
4/4) clay loam; moderate medium and coarse su-
bangular blocky structure; firm; thin patchy brown
(10YR 4/3) clay tiims on vertical taces of peds; 2
percent rounded, 2 to 5 milimeter pebbles; 2 per-
cent white chert fragments; slightly acid: ctear wavy
boundary.

11B25t—41 to 48 inches; dark yellowish brown (10YR
4/4) clay loam; weak coarse subangular blocky
structure; firm; thin patchy brown (10YR 4/3) ciay
films on few vertical taces of peds: 3 percent round-
ed, 2 to 5 millimeter pebbles; slightly acid: clear
wavy boundary.

183—48 to 56 inches; dark brown (7.5YR 3/2) clay
loam; weak coarse subangular blocky structure; firm:
5 percent 2 to 5 millimeter pebbles: neutral: clear
irreqular boundary.

INC1—56 10 65 inches; yellowish brown (10YR 5/4) and
brown (10YR 5/3) stratitied gravelly loamy sand;
single grained: loose; strong effervescence: moder-
ately alkaline.

The solum ranges from 40 to 70 inches in thickness.

The Ap horizon has hue ot 10YR, vaiue of 2 or 3, and
chroma of 2. It is silt loam or loam. The A12 horizon,
where present, is the same color and texture.

The B1 horizon has hue of 10YR, value of 3 to 5, and
chroma of 3 or 4. it is silt lcam or light silty ctay loam.
The B2t horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It is silt loam ar silty clay loam. The {IB
horizon has hue of 10YR or 7.5YR, vaiue of 3 10 5. and
chroma of 2 to 4. [t is clay loam or loam.

The HIC haorizon is gravelly loamy sand or stratified
sand and gravel.

Wynn series

The Wynn series consists of moderately deep, well
drained soils on uplands. These soils have moderately
slow or slow permeability. They formed in a thin layer of
loess, in glacial till, and the underlying residuum from
calcareous clay shale and limestone bedrock. Slope is 2
to 18 percent.

Wynn soils are commonly adjacent to Eden soils.
Wynn soils ditfer from Eden soils because part or all of
the B horizon of Wynn soils developed in glacial till and
the B horizon of Eden sails developed in residuum ot
clay shale and iimestone. Wynn soils are also commonly
adjacent to Miamian-Russeli, bedrack substralum, soils
on similar positions on the landscape. Wynn soils have
bedrock at a depth of 20 to 40 inches: the latter soils are
more than 40 inchas 1o stony till over bedrock. in addi-
ton, Miamian and Russell soils commonly have a thicker
mantie of loess.

Typical pedon of Wynn silt loam, 6 to 12 percent
slopes, moderately eroded, about 0.8 mile southeast of
Somerville, Miitord Township, T. 5 N., R. 2 E.. section 2.
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trom southwest cornar, 1,580 feet north and 1,075 feet
east:

Ap—O lo 8 inches. brown (10YR 4/3) silt toam; weak
fine granular structure; friable; many roots: neutral,
abrupt smooth boundary.

81—8 to 12 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate tine and medium subangu-
lar blocky structure; friable; common roots; slightly
acid; clear smooth boundary.

8211—12 to 16 nches; brown (7.5YR 4/4) heavy sifty
clay loam; moderate medium subangular blacky
structure; hrm; common roats; thin patchy dark
brown (7.SYR 4/2) clay films; 2 percent fine till peb-
nles; slightly acid; ctear wavy boundary.

1B22t—16 lo 21 inches; dark reddish brown (5YR 3/4)
clay; moderats coarse subangular blocky structure;
firm; common small roots; thin very patchy dark
brown (7.SYR 4/2) clay fiims. fine root channels and
vouds lined with dark brown (7.5YR 4/2) coatings: 8
percent coarse fragments including 3 percent lime-
stone fragments; neutral; clear wavy boundary.

1B23t—21 to 26 inches: dark reddish brown (5YR 3/4)
clay; moderate coarse subangular blocky structure;
firm: few roots; thin very patchy dark brown (7.5YR
4/2) clay films; 10 percent coarse tragments includ-
ing 4 percent limestone fragments; neutral; clear
wavy boundary

183—26 to 29 inches; 70 percent dark reddish brown
(5YAR 3/4) and 30 percent light olive brown (2.5Y
5/4) clay; weak coarse subangular blocky structure;
tirm; few roots; 10 percent coarse fragments includ-
ing 4 percent limestone fragments; neutral; clear
smooth boundary.

IIC—29 to 33 inches: 65 percent olive brown (2.5Y 4/4)
clay and 35 percent dark reddish brown (SYR 3/4)

heavy clay fcam; massive; firm; olive brown material

has strong =tfervescence, dark reddish brown mate-
rial has shght etfervescence; 10 percent thin iime-
stone fragments; abrupt smaooth boundary.

ICr—33 to 45 inches; interbedded calcarsous olive
brown (2.5Y d4/4) ciay shale and dark gray {10YR
4/1) thin bedded strata of limestone that is jointed,
fossiliterous, and of Ordovician age.

The solum ranges trom 20 to 40 inches in thickness; a
paralithic contact 1s within a depth of 40 inches. The
upper part of the solum formed in a thin loess mantle
that ranges from 10 to 22 inches in thicknass, the most
common thickness is about 12 to 18 inches. There are
no coarse fragments in the upper part ot the solum that
tormed in loess, and coarse fragments range from 2 {0
15 percent in the horizons formed in till. The Bt horizon
formed principally from glacial lili containing a compo-
nant of local hmestone and shaie. The upper pan of the
solum 1s strongly acid to neutral, and the lower part Is
neutral ta moderately alkaline. .
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The Ap honzon is dark brown (10YR 4/3) or dark
grayish brown (10YR 4/2). Undisturbed areas have an
A1 horizon that 1s 2 to 5 inches thick and is very dark
grayish brown (10YR 3/2) or very dark brown (10YR
2/2): these areas also have an A2 horizon thatis 3 1o 6
inches thick, brown (10YR 5§/3) or pale brown (10YR
6/3), and has weak platy structure. The A horizon 1S
commonly silt loam; in moderately eroded areas it 18 silty
clay loam and in severely eroded areas it is clay loam.

The B horizon ranges from dark yellowish brown
(10YR 4/4) to dark reddish brown (5YR 3/4). Coatings
have hue of 7.5YR or 10YR, value of 4 or 5, and chroma
of 2 to 4. Texture of the B2 and B3 horizons is heavy
clay loam. heavy silty clay loam, silty clay or clay. The
B3 horizon extends into calcareous till or residuum from
Ordavician material.

The C horizon typically 1s calcarecus clay residuum
fram shale but 1s calcareous clay loam till in places.
Skeletal material of limestone fragments or till pebbies
make up as much as 50 percent of volume. The Cr
horizon consists of interbedded calcareous shale on thin
jointed strata of limestone with the shale predominating.

Xenia series

The Xenia series consists of deep, moderately wesll
drained soils on glacial tit plains and in till tilled valleys.
These soils tarmed in a mantle ol loess and the underly-
ing calcareous glacial tll over Ordovician bedrock in
many areas. They have moderalely slow permeability.
Slope is 0 to 6 percent.

Xenia soils are commonly adjacent to Fincastle and
Russell soils. Fincastle soils are dominantly 2 in chroma
below the Ap horizon and Russell soils lack 2-chroma
motties in the upper 10 inches of the argillic horizon.

Typical pedon of Xenia silt loam, 2 to 6 percent
siopes. about 3 miles south of Monroe, Liberty Town.
ship, R. 3. 7. 3. section 9, from southwest corner, 430~
feet north and 2,190 feet east:

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; neutral;
clear smooth boundary.

B&A—6 1o 10 inches; brown (10YR 5/3) (B, 60 percent)
and grayish brown (10YR 5/2) (A, 40 percent) heavy
silt loam; weak fine and medium subangular blocky
structure; triable: slightly acid: abrupt smooth bound-
ary.

B21t—10 to 14 inches; dark yellowish brown (10YRW4/4)
silty clay loam; moderate line and medium subangu-
lar blocky structure; friable; thin patchy grayish
brown (10YR 5/2) clay films on surfaces of peds;
medium acid; clear smooth boundary.

B22t—14 1o 20 inches; dark yellowish brown (10YR 4/4)
silty clay loam; common madium distinct grayish
brown (10YR 5/2) and yellowish brown {10YR 5/6)
mottles; moderate medium subangular biocky struc-
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wre; tirm; thin patchy grayish brown (10YR 5/2) clay
fitms on surfaces of peds; medium acid: clear wavy
boundary.

123t—20 to 25 inches; dark yellowish brown (10YR 4/4)
and yeliowish brown (10YR 5/6) silty clay loam;
common tine distinct grayish brown (10YR 5/2) mot-
tles: moderate medium subangular blocky structure;
firm: thin patchy grayish brown (10YR 5/2) clay films
on surfaces ot peds: common small very dark brown
(10YR 2/2) iron-manganese concretions, medium
acid: clear wavy boundary.

1824t—25 to 31 inches; yellowish brown {(10YR 5/4 and
5/6) silty clay loam; few fine faint grayish brown
(10YR 5/2) mottles, moderate coarse subangular
blocky structure: firm; thin very patchy grayish brown
(10YR 5/2) clay films on surfaces of peds: few fine
very dark brown (10YR 2/2) iron-manganese con-
cretions; 2 percent fine angular till pebbles; neutral;
clear smooth boundary.

183—31 to 37 inches, dark yellowish brown (10YR 4/4)
clay loam; tew medium distinct yellowish brown
(10YR 5/6) and grayish brown (10YR 5/2) mottles:
weak coarse subangular blocky structure; firm; 5
percent fine angular till pebbles in upper part and
limestone segregations in lower part of horizon:
mildly alkatine; abrupt irrequiar boundary.

IC -37 to 72 inches: ofive brown (2.5YR 4/4) light clay
loam; many medium distinct grayish brown (2.5YR
5/2) motiles; massive; firm; 8 percent angular ull
pebbles; strong effervescence; moderately alkaline.

‘ha thickness of the solum and depth to carbonates
anqes from 36 to 50 inches. The loess cap ranges from
12 0 36 inches in thickness.

‘he Ap horizon is 10YR 4/2 or 10YR 3/4. It ranges
rom medium acid 1o neutral. 1t is silt loam.

.he B2 horizon is 10YR 4/4, 10YR 5/4, or 10YR 4/3.
i silty clay loam. The IIB2 horizon and 1183 hornizons
armed in Ul and are similar to the B2 horizon in color,
wt are clay loam.

.he C horizon is clay loam or loam till.

-ormation of the soils

his section has two main parts. First, the important
1ctors of soil formation are discussed as they relate to
W tormation of saits in Butler County. Next, the proc-
sses of formation of soil horizons are described.

‘actors of soil formation

Ihe important factors in soil formation are parent ma-
mal, climate, living organisms, topography, and time.
Climate and living orgamsms, particularly vegetation,
v the actve factors in soil formation. Their etfect on
e parent material is modified by topography and by the

EECHTEL CoE FesE
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length of time the parent material has been acted upon.
The relative importance of each factor ditfers from place
lo place. In some places, one factor dominates and is
responsible tor most of the soil properties, but normally,
the intaraction of all five factors determines the kind of
soil that torms in any given place.

Parent material

Most sails in Butler County formed in glacial maternials
of Wisconsin age or lllinoian age. These materials con-
sist of glacial till, outwash materiat, loess, and silty and
clayey lacustrine material.

Some soils formed in alluviai material washed from
uplands. The Eden soils formed in residuum weathered
from interbedded shale and limestone. They commonly
contain many limeéstone flagstones and have the steeper
slopes (5).

The Miamian, Russell, Xenia, and Fincastle soils
formed in Wisconsin age glacial till covered with loess of
variable thickness. These sois are deep because they
formed in thick soil matenals. The Miamian soils general-
ly are only moderately deep to carbonates because they
lack a thick loess cap. Russell, Xenia, and Fincastle soils
are deeper to carbonates than Miamian soils and have a
thicker loess cap. The underlying glacial till is 20 to 40
percent calcium carbonate, a relatively high percentage.
Uniontown, Patton, and Henshaw soils have a high con-
tent of silt because they formed in silty sediments depos-
ited in areas that ponded in postglacial time. Warsaw
and Eldean soils are moderately deep over calcareous
sand and gravel because they formed in Wisconsin age
outwash malsenals. Ockley and Wea soils formed in
thicker matenals similar to that underlying the Warsaw
and Eldean soils. The Avonburg and Rossmoyne soils
are weathered to greater depths, because they formed in
older lllinoian age glacial materiais.

Some soils in the county tormed in material that
washed from other soils and was deposited on bottom
lands. Because this material is conlinually deposited,
soils on bottom lands show little or no profile develop-
ment. Rass, Genesee, Eel, and Shoais soils formed on
bottom lands in thick silty and loamy deposits. They are
nearly neutral in reaction because their parent material
washed from calcareous till. The sandy Stonelick and
Landes soils formed in coarser textured sediments than
Ross, Geneses, and similar soils.

Climate v

Climate affects the development of soils in several
ways in Butler County. Rainfall and temperature have
favored plant growth, and most of the soils have a sur-
face layer than contains significant amounts of organic
matter. The surface layer of Ragsdals. Brookston,
Patton, and other soils 1s dark colored because it has a
large accumulalion of organic matter as i1s characteristic
in a local wet microclimate. Most of the parent material
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TABLE 14.--ENGINEERINC PROPERTIES AND CLASSIFICATIONI--Coantinuea

v H T Classificatlon irrag- . Percentage passing T ;
Soil name and ‘Depth; USDA texture | H \ments | sfeve number-- iLiquig ! Plas-
mpp symbol H : v Unifled | AASHTO | > 3 ' H T i i limit | tietty
: : . : ‘inches! U 10, w0 200 . index
T In T T T et | : ; ; T Pet T
PEYLE ; ; ; H . ' : H i : :
Urban land. H ; | : : E i : ' : H
1 ] ¥ 1 1 ) 1 t [} ] "
Patlofeme-ecmmmm=e i 0-13:S11ty clay loam (€L 1A-6 .0 v 100 5 130 195-1D00:75-95 | 30-40 ! 10-20
113-36:S1ley ¢lay loem ;CL, CH, 1A=T ] 100 1 Y00 195-100330-100: U055 | 15-2%
N ; oML, MHO H . i H i H '
136-65:Stratifled stiit (CL 1A-6 v 0 i 100 1 100 [95-100:75-9% | 25-40 ; 10-20
H i loam to silty | ' ; . H 1 1 . '
. ! cley loam. : ; ‘ E E ; . ; :
[ t + L} v ) [} [ v + )
WhA- cmmmmmememmmne= P 0-VTiloaMemc e (CL, CL-MLIA-8, a-6: O 180-100:75-100:70-1930;50-90 | 25-35 | u-t2
Jarsaw 117-29.Sandy clay loam,iSC, CL 1A-6, i 0-3  19C-95 .70-95 160-90 130-70 : 25-35 | 10-2
H i loam, gravelly | L A-2-6 : ; : . . :
H i clay loam. V H ) : ' ' 1 \ H
129-32iCravelly aendy CL, 3C, A-6, P 0-5 170-90 :160-85 155-70 130-60 : 25-35 ! 10-15
\ . clay loam, \ GC 1 A-2-6 1 H H H H H
B i gravelly loam. | 1 h ; ' H | H
132-60:!Stratified sand (5P, GP, VA= v 1-5  130-70 :22-59 . 71-20 | 2-10 . <20 . NP
H i Lo very L SP-SM, ; ' : ; ) . .
, . gravelly sanda. | GP-GH . J i : : : 1 '
1 ) . . ] ' + ' [ ' '
WeA, A@Bececcameam_ i 0-14.3{1t logmecaca-- ‘CL, CL-MLIA-U4, A-6: O V100 1 100 190-100:70-90 } 25-35 |, 9-15
We a ) 114-561S11ty clay loam.!CL A-6, A-T. D 195-100:90-95 :85-95 ;65-90 . 35-50 ; 15-30
' i clay loam, silt; . | H i , | i H
, . loam. H . VT i 1 ' 1 H H
196-65:Stratified sand :S?, VA=t 1-5  130-70 120-5% { $-20 \ 0-t0 | =--=- . NP
; i to gravelly \ SP-SM, | : : H ; : i ;
| \ aand. , GP, | ' H \ ' H i H
H B . GP-GM H H ) | i ' ,
4yB, WyB2, WyL2----. 0-8 (S11t losm-=------ (CL-ML, CLiA-4, A-6: [} v 100 T 10C¢ :185-100:80-90 ; 24-38 . 5-15
Wdynn i B-16:!S1lty clay loam,:CL ‘A-6, A-70 O 1100 100 75-100:70-95 1 30-50 . 15-30
H 1 ¢lay loam. : : H : , ; i : H
116-33:Clay, stilty clayiCL, CH 1A-6, A-7) 0-10 165-100:80-100:75-95 :70-95 . 30-5% : 15-135
B i loam, clay : | ' H . , . B )
; ¢ loam. i i H H . : ; ) i
133-45 Weathered : --- T I e Tt e I DL
. . bedrock. i H : : : : : ) ;
t ' ' [ 0 r 1 t 1 t
L R it T L ] i 0-8 1Silty clay loam :CL TA-6, A-T) O i 100} 100 ;85-100:80-95  30-45 | 15425
Wynn v B-16iStlty clay lagam,:CL VA6, A-T: O } 100 ;100 175-100:70-95 . 30-50 1 15-30
H i clay loam. ' | H \ | ' | ' '
116-331Clay, silty clay,Cl, CH 1A-6, A-71 0-10 195-100;80-100,75-95 170-95 | 30-55 . 15-35
! i loam, clay ) . . . H ' : ' B
H i loam. : : ' . | ' | . \
133-45 4eathered : - N R L T et B Lt
H i bedrock. ' : ; ; 1 ! ; | H
‘ + ] 1 ' 1) ] 1 1 ] )
JuB*, WuC*: ; : H H . : ) H : ' ,
Wyan---eme e - i 0-8 1Stlt loameea-aas CL-ML, CLIA-8, A-S) 0 7 100 1100 185-100,80-90 | 24-38 | 5-15
;. 8-16iSilty ¢lay loam,.CL 1A-6, A-T7: O V100, 100 175-100:70-95 1 30-50 | 15-30
. . clay loam. : : H , H : . . .
116-331Clay, silty clay!CL, CH VA-6, A-T7) 0-10 195-100:80-100,75-95 :70-95 : 30-55 | 15-35
H { loam, clay | ' H 1 \ | ' | h
H \ loam, ‘ . : i H : . . ;
1J3-45 Weptherea H --- P e T R Tt e
' . bedrock. . H . H i : : . ;
Jrbdan land. H H i ' | ; | . ' '
. H H 1 ' H ' H i ' H
XeaA, Xe3, XeB2----- i 0-10!5ilt loam-----~- 'CL, CL-ML;A-4, A-6y O v 100§ 100 190-100:70-~100: 25-35 . 5-15
Xenla 110-31:Stley clay loam iCUL tA=6, A=7% O | 100 } 00 :90-100:80-95 ! 35-50 . 15-30
131-72iLoam, clay loam :CL, ML, |A-8, A-6i 0-5 :85-95 !80-90 :75-90 :40-65 ; 15-30 | NP-15
H : i SC, M ' ' : ; i H :
. : : : { H H H . H .
KfA, X8, X{B2----- ¢ 0-8 :Stlt loame-ecn-- 1CL, CL-ML!A-4, A=6. O v 100 5 100 ;90-100:70-100; 25-35 & 5-15
fenia ¢ 8-26iSilty clay loam ;CL VA-8, A-T7T1 O v 106 1 100 190-100:80-95 : 35-50 i 15-30
y26-u2i1Clay loam, stity:CL TA=6, A-T7: 0-5 192-100190-95 ;75-95 :65-75 ., 35-50 1 15-30
H ! olay loam. : . 1 \ H H : H
142-59:Stony clay losm ;CL tA-6, A-7115-30 !85-95 175-90 ;70-85 :55-75 ! 30-50  15-35
1 59 iWeatherea : -== HER S S e A R L T
; ! bedrook. : ] K i : : ' ; :

* See map unit description (or the composition and behavior of the map untt.
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PICTURE LOCATION

NUMBER NUMBER LOOKING Samote Mo
1 1 EAST R[OS - - 0%
2 1 EAST y w
3 1 WEST “ . o
4 1 WEST u “ o
5 2 NORTH TS -CH~047
G 2 NORTH b " tt
7 2 SOUTH " NG
8 2 SOUTH " “ L
9 3 NORTH TR~ CH - 04§
10 3 NORTH 5 0 "
11 3 SOUTH “ . ‘
12 3 SOUTH “ )
13 4 SOUTH KPS~ Cn - auq
14 4 SOUTH" " u 1
15 4 WEST \ .
16 4 WEST
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TABLE 1: ON-SITE BACKGROUND SAMPLING RESULTS FOR THE KIMBLE SITE 7 5 3 6
Sample ID Grid Location Depth U-238 Tatal U Chromium Arsenic
(coordinates in feet) (pCig) (pCilg) (me/kg)  (mpg/kp)
KPS-CH.046A N 146, E 279 0.9 % 3.00 MDA 19.2 16.1
KPS-CH-046B 1.0 18.3 18.8
KPS-CH-046D 2.0 12.1 109
KPS-CH-046F 3.0 11.3 29.5
KPS-CH-047A N 314, E 190 0.5 1.7 3.40 MDA 14.0 10.3
KPS-CH-047B 1.0 13.5 8.4
KPS-CH-047D 2.0 10.3 8.1
KPS-CH-047F 3.0 7.4 7.3
KPS-CH-048A N 551, E 266 0.5 1.8 3.60 MDA 15.6 9.4
KPS-CH-048B ' 1.0 13.3 10.0
KPS-CH-048D 2.0 10.2 6.9
KPS-CH-048F 3.0 10.6 15.4
KPS-CH-049A N 1070, E 260 0.5 1.8 3.60 MDA 9.9 8.8
KPS-CH-049B 1.0 9.9 7.3
KPS-CH-049D 20 20.9 15.8
KPS-CH-049F 3.0 14.1 14.3
KPS-CH-053A N 1115 E33 0.5 1.4 2.80 MDA 83 9.2
KPS-CH-053B 1.0 9.1 7.9
KPS-CH-053D 2.0 : 213 24.5.
KPS-CH-053F 3.0 96 . 11.3
Average 12.9 12.5
Standard Deviation 4.2 6.1
Avg + 2 sigima 213 24.7

Post-1t™ brand tax transmittal memo 7671 [1 of pages » 79}
¢ Kotk [N R Z"m/A\nm JornD

= D0E ~ A “ Rtz
Depl. Fonon(‘-423)5:%\’ /})qdj
m(\ﬁ”ﬂ) 6_‘_‘/"5} ~ 3077 ﬂn{’/@) 26 og[zm
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Soil Test Descriptions

Test Location

'KPS-CH-046 (loc

KSP-CH-047 (loc.

KSP -CH-048 (loc.

KSP-CH-049 (loc.

KSP-CH-053 (loc.

2)

4)

N
S—

Soil Description .

010 6 inches. dark yellowish orange (10YR 6/6) silt loam (ML-CL.
friable, with abundant roots and organic plant material.

6 10 24 inches; dark yellowish brown (10YR 4/2) silty clay loam (CL).

firm, with some well rounded gravel and pebbles.

24 to 30 inches; graytsh brown (SYR 3/2) silty clay loam (CL), firm,
with some well rounded gravel and pebbles.

0 to 6 inches; dark yellowish orange (10YR 6/6) silt loam (ML-CL),
friable, with abundant roots and organic plant material.

6 to 12 inches; dark yellowish orange (10YR 6/6) silty clay loam (CL),
firm, with some well rounded gravel and pebbles.

12 to 18 inches; dark yellowish brown (10YR 4/2) silty clay loam
(CL), firm, with some well rounded gravel and pebbles.

0 to 8 inches; olive gray (3Y 3/2) silt lgam (ML -CL), friable, with
abundant roots and organic plant matenal,

8 10 24 inches; light olive gray (SY 5/2) silty clay loam (CL), firm,
with some well rounded gravel and pebbles.

0 10 6 inches; light olive gray (YR 5/2) st loam (ML-CL), friable,
with abundant roots and orgaruc plant material.

6 to 18 inches; light olive brown (SY 5/6) silty clay loam (CL), firm,
little plant roots, with some well rounded gravel and pebbles.

1S to 36 inches; olive gray (SY 3/2) sity clav loam (CL), firm, trace
plant roots, with some well rounded gravel and pebbles.

0 to 6 inches; olive gray (5Y 3/2) silt loam (ML-CL), friable, with
abundant roots and organic plant matenal, some gravel

6 1o 18 inches: moderate clive brown (5Y 4/4) silty clay loam (CL), .
firii, with abundant roots and organic plant material, some gravei.
18 to 24 inches; olive gray (5Y 3/2) silty clay loam (CL), firm. trace
well rounded gravel and pebbles.

It has been a pleasure to support you on this task. Please advise if you have any question or
need additional informaton.
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Determination of the Background-Based Soil Clean-up
Action Level for Arsenic
at Kimble Property, Butler County, Ohio

The soil cleanup action level for arsenic at the Kimble property at Butler County, Ohio is
determined based on the levels in background samples collected from the property soils.
Statistical analyses are performed using the sample data, and following the guidance
document “Closure Plan Review Guidance for RCRA Facilities” by the Ohio
Environmental Protection Agency (OEPA, 1993). The action level for the cleanup of the
property soils contaminated with arsenic from anthropogenic sources is determined to be
33 mg/kg. This arsenic concentration value for site soils for any depth is the 95 percentile
upper confidence level of the 95 percentile of the background arsenic distribution at the
property soils. The statistical analyses performed to derive the action level are
summarized below, which include:

¢ Analysis of Variance (ANOVA) to determire the randomness of samples at various
soil depths

¢ Normality test to determine the type of dnstnbumon of the background arsenic in soils
s Outlier test

e Fitting of Lognormal distribution to sample data

¢ Determination of the upper 95 percentile confidence level.

Sample Background Data

Arsenic is ubiquitous in natural soils. The background arsenic concentrations in
sedimentary soils (shales and clays) range from 0.3 to 490 mg/kg (USEPA,1987). Since
arsenic exists in soils as compounds attached to soils particles, the spatial and in-depth
distribution of soil arsenic concentrations may exhibit high variation across a site
depending on the degree of soil heterogeneity (soil type, texture, and structure) across the
site. In order to determine the soil background arsenic concentrations across the Kimble
Property, the soil samples were taken from five boreholes located on the property. The
borehole locations which are shown on Figure 1 were selected to provide representative
background soil samples for the property area, and in soil depths from 0.3 feet to 3.0 feet.
These borehole sampling locations are:

e away from past waste management areas

e away from areas affected by surface runoff from waste management areas

e away from storm drains or dxtches receiving industrial and urban runoff presently or
historically -

» away from any spill areas

¢ away from matenal handling areas

1 0CcQOs"Y
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® away from fill areas.

At each borehole four soil samples were taken at 0.5-, 1-,2-, and 3-foot depths. Soils at all
boreholes exhibit similar characteristics (0-6 inches silt-loam, and 6-36 inches silty clay
loam in general), indicating homogeneous soils across the site (USDASCS,1980).

The arsenic concentrations at four soil depths at the five boreholes are shown on Figure 1,
and the sample statistics are shown in Table 1.

Table 1- Sample Data Statistics

Count 20
Mean 12.51
Median 10.15
Mode 7.3
Standard Deviation 6.07
Sampie Variance 36.85
Kurtosis 2.31
Skewness ' 1.4
Range 22.6
Minimum : 6.9
Maximum 29.5
ANOVA Test

The ANOVA test was used to determine if the twenty arsenic samples can be considered
as independently, and 1dentically distributed random vanables (a prerequisite for frequency
distribution analysis) (Snedecor and Cochran, 1967). Since for each depth interval, the
sample concentrations do not show any apparent spatial correlation, samples from the
same soil depth can be considered random. Also, there 1s no apparent trends in
concentrations with soil depth. The ANOV A test was set up to test the hypothesis that the
mean arsenic concentration at each of the four soil depths are the same. Prior to
performing the test, data was normalized by log-transformation. The result of the test is
shown in Table 2 below (sce the attachment for the excel worksheet).

2 OCQCOES
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Table 2.- Analysis of Variance

Source of Variation

SS df MS F - Fcritical
Between Depths 0.3654 3 0.1218 0.668 3.23
Within Depths 29153 16 0.1822
Total 3.2807 19

The test variable, F, has a value (0.668) less than the critical value of 3.23 at the 5 %
significance level. Therefore, the null hypothesis that mean arsenic concentrations are
same for all of the four soil depths can not be rejected at 5% level of significance.
Consequently, in the remaining analysis, the 20 sample points are considered independent,
and identically distributed random variables (sample data from the same parent
background arseruc population). -

Normality Test

A normality test was performed for the sample data using the USEPA’s SCOUT software
(USEPA,1991). The Kolmogorov-Smirnov normality test at 5% significance level
indicated that the test statistic (0.229) is greater than the Critical test value of 0.192 for -
the normal distribution assumption to be accepted. Therefore, the data 1s nonnormal with a
skewness of 1.5. For the subsequent analysis, the skewness of the data was removed by
log transforming the sample data points. With the log-transformed data, the Kolmogorov-
Smirnov Normality test at the 5% significance level resulted in the value of test statistic of
0.13 which is less than the critical value of 0.192. Therefore the hypothesis that the log-
transformed data is normal cannot be rejected; and the data is assumed to be a sample
from a lognormal distribution.

Qutlier Test

Following the Closure Plan Review Guidance for RCRA Facilities of the Qhio
Environmental Protection Agency, an outlier test was performed using the log-
transformed data to determine whether there is statistical evidence that an observation that
appears extreme does not fit the distribution of the rest of the data. The upper and lower
cutoff values for arsenic concentrations to be considered to be outliers were determined
based on the upper quartile (75 percentile), and lower quartile (25 percentile), and the

0Ceos9
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interquartile range (upper quartile-lower quartile). The computed lower and upper cutoff
values were 3 and 40 respectively (see the attachment for the excel worksheet). Since no
data point is outside of this range, it was decided that there are no outliers in the data set.

Fitting Lognormal Distribution

A two-parameter lognormal distribution was fitted to the 20 data points by the method of
moments and the method of maximum likelihood (Kite, 1977). The mean of the log of
data is 2.4364, and the vanance is 0.17267. Using the parameters of the fitted distribution
the arsenic concentrations at 50, 80, 90, 95, 98, and 99 percentile points of the
distribution were derived. The standard errors of these estimated percentile values were
also computed using method of maximum likelihood. The derived percentile values and
their corresponding standard errors are shown in Table 3 (see the attachment for the
FORTRAN code for the lognormal distribution, and input and output files).

Table 3- Percentles of the Background Arsenic Distribution

Percentile Arsenic Concentration, Standard Error
mg/kg mg/kg
50 11.3 1.2
80 16.6 2.0
90 20.3 2.8
95 ) 24.0 3.8
98 28.9 5.3
99 32.8 6.5

Determination of the Upper Confidence Level

In order to account for the sampling uncertainty 95 percentile upper confidence level was
computed for the estimated percentile values of the background arsenic distribution in site
soils. The upper confidence level was computed as the percentile value plus the standard
error times the t-variate. The t-vanate at 0.025 significance level (2-sided) and 19 degrees
of freedom (sample size of 20 minus 1) is 2.433. The computed value of the upper
confidence level for the 95th percentile of the distribution is then 33.2.

References

1. Kite, GW. Frequency and Risk Analysis in Hydrology. Water Resources Publications. -
Fort Collins, Colorado, 1977.
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3. Snedecor, G.W. and William G. Cochran. Statistical Methods. Sixth Editian. The
Iowa State University Press, Ames, Iowa, 1967.
4. United States Department of Agriculture Soil Conservation Service. Soil Survey of
Butler County, Ohio, 1980.
5. United States Environmental Protection Agency. Arsenic. EPA-600/1-76-036, 1987.
6. United States Environmental Protection Agency. SCOUT software version 1.33.
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Attachments:
I. EXCEL Sheet- ANOVA TEST
2. EXCEL Sheet- Outlier Test for Sample Data
3. Computer program (FORTRAN 77) to fit lognormal distribution to sample data, input

and output
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Background Arsenic Data Set
Sample locations
depth CH-046 CH-047 CH-048 CH-049 [CH.053
0.5 16.1 10.3 9.4 8.8 8.2
1 18.8 8.4 10 7.3 7.9
2 10.9 8.1 6.9 15.8 24.5
3 28.5 7.3 15.4 14,3 11.3
Anova: Single Factor
SUMMARY
Groups ! Count Sum Average | Vanance
0.5] 5 53.8 10.76 9.213 {
11 5i 52.4 10.48 22.637
2] 5 66.2 13.24] 51.358
31 5 77.8 15.56 70.578
| i
ANOVA i - . [

Source of Variation SS dar MS F | P-value | Font
Between Groups ; 85.094 3| 28.3646667| 0.73777] 0.54477| 3.238867
Within Groups ! 615,144 16 38.4465:

i
Total i 700.238 19
Perform test with Log-transfémed values
]
depth |CH-046 CH-047 CH-048 CH-049 [CH-053
0.5] 2.778818272! 2.332143895! 2.24070969| 2.174752! 2.219203
11 2.93385687| 2.128231706| 2.30258509| 1.987874; 2.086863!
2| 2.388762789| 2.091864062| 1.93152141| 2.76001| 3.198673
K| 3.3843002631 1.987874348| 2.73436751| 2.66026| 2.424803
Anava: Single Factor :
SUMMARY ! :’
Groups i Count Sum Average | Variance
0.5 5| 11.74562606{ 2.34912561| 0.060991
1 5| 11.41941078| 2.28388216| 0.145441
2 51 12.37083132] 2.47416626| 0.263632
3 5| 13.19168438| 2.63833888| 0.258749
; !
ANOVA

Source of Vanation , SS af MS F P-value F cnt
Between Groups | 0.365420552 3| 0.12180685! 0.668522| 0.5B3595| 3,238867
Within Groups i 2,915252504 16! 0.18220328
Total 3.280673057 19 :

KIMBLE.XLS
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Background Arsenic Data Analysis: Outlier Test for Sample Data

Kimble Propsarty background sample arsenic data
mg/kg rank value percentile logs
18.1 1 6.9 5| 0.838849
18.8 2 7.3 10| 0.863323
10.9 3 7.3 15| 0.883323
29.5 4 7.9 20| 0.897627
10.3 5 8.1 25| 0.908485
8.4 _6 8.4 30| 0.924279
8.1 7 8.8 35] 0.944483
7.3 8 9.2 40| 0.963788
9.4 9 9.4 45| 0.973128
10 10 10 50 1
8.9 11 10.3 55| 1.012837
15.4 12 10.9 80| 1.037426
8.8 13 11.3 65| 1.053078
7.3 14 14.3 701 1.155336
15.8 15 15.4 75| 1.187521
14.3 16 15.8 80| 1.198657
T 9.2 17 16,1 85! 1.206826
7.9 18 18.8 80| 1,274158
24.5 19 245 95) 1.389166
11.3 20 29.5 100{ 1.469822
Q75 1.187521
Q25 0.808485 .
: |
iqr 0.279036|(interquartile rangse)
]
logs value
UCutoff 1.606074| 40.37144 Upper cutoff for outlier test
LCutoff 0.489931| 3.089808 Lower cutoff for outlier test
KRANK.XLS

[~}
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COMPUTER PROGRAM (FORTRAN 77) TO FIT LOGNORMAL
DISTRIBUTION TO SAMPLE DATA

¢ compute method of moment and maximum likelihood estimates
¢ for t-year events and standard errors for 2 parameter
¢ lognormal distribution
¢ input:
¢ title
¢ n number of cvents
¢ x series of events
c
¢ coded by Vefa Yucel, 1/26/96, reference: G.W. Kite, Frequency and Risk
¢ Analysis in Hydrology
¢
real*8 snd(6)
real x(100)
real*8 xt(6), sx(6)
character*80 title
real*8 k,ml,m2,m3 ab.c.g.ztdelta
data snd/0...8416,1.2816,1.6449.2.0538,2.3264/
rcad(5,100) title
rcad(5.") n
xn=n
read(s,*) (x(1),i=1.n)
write(6,100) title
100 format(80a)
write(6,*) ' 2-parameter [gonormal distribution’
writc(6,*) .
writc(6,*) ' input data’
writc(6,*) (x(i).i=1,n)
write(6,12)
12 format(31x.17hmethod of moments.//)
a=0,
b=0.
c=0.
doli=ln
=a+x(i)
b=b+x(i)**2.
c=ctx(i)**3.
1 continue
ml=a/xn
m2=(b/xn)-(a/xn)**2
m3=(¢/xn)+2.¥m1**3.-3.*m1*(b/xn)
=m2*xn/(xn-1.)
g=m3/(m2**1.5)
write(6,5) ml
write(6,6) m2
write(6.7) g
format(20x,9hmean of x.16x,e12.5)
format(20x,13hvariance 0f x,16x,¢12.5)
7  format(20x,9hskew of x,16x,e12.5,/)
z=(dsqrt(m2))/m!
a=dlog(l.+2**2)
do2j=1,6

[« NV,
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t=snd(j)

k=(exp(dsqrt(a)*t-a/2.0)-1.0)/z
xt(j)=ml+k*dsqrti(m2)

delta=dsqrt(1.0+((z**3+3.#2)*k)+((2**8+6.*z**6+15. ¥ 2**4+]6.¥Z2**

12+2.0)*k**2)/4.0)
sx(j)=delta*dsqrt(m2/xn)

write(6,13)

write(6,14) (xt(j)j=1,6)

write(6,15) (sx(),j=1,6)
format(3x,’ Percentile 50 80 90 95 98 99'./)
format(3x,1hx,3x,6e12.5./ 4x.1ht)
format(3x,1hs,3x,6¢12.5 7 4x,1ht,//)

do3j=1,6

t=snd(j)

k=(exp(dsqrt(a)*t-2/2.0)-1.0)/z

delta=dsqri((a*((1.0+k*z)**2)*(1.0+(1**2)/2.0))/2.**2)
sx(j)=dclia*dsqri(m2/xn)

a=(.

b=0.

¢=0.

do4i=1,n

x(i)=dlog(x(i))

a=a+x(i)

b=b+x(i)**2

c=cHx(i)**3

continue

ml=a/xn

m2=(b/xn)-(a/xn)* *2 .
m3=(c/xn)+2.0*m1**3-3.0*m1*(b/xn)

m2=m2*xn/(xn-1)

g=m3/(m2**1.5)

write(6.*)

write(6,*) ' maximum likelihood procedurc'
write(6,*)

write(6.17) m1

write(6, 18) m2

write(6,19) g

write(6,13)

write(6,14) (xt(j) j=1,6)

write(6,15) (sx(j),j=1.6)

stop
format(20x, 15hmecan of In(x) ,10x,c12.5)
format(20x,19hvanance of In(x) .6x.e12.5)
format(20x.1Shskew of In(x) ,10x.e12.5,/)
cnd

INPUT DATA

7536
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Kimble Property- arsenic concentrations
20
16.1
18.8
10.9
29.5
10.3
84
8.1
7.3
9.4
10
6.9
15.4
8.8
73
15.8
143
9.2
7.9
24.5
113

OUTPUT

kimble Property- arsenic concentrations
2-parameter lgonormal distribution

input data

16.1000 18.8000 10.9000 29.5000 10.3000

-8.40000 8.10000 - 7.30000 9.40000 10.0000

6.90000 15.4000 8.80000 7.30000 15.8000

14.3000 9.20000 7.90000 24,5000 11.3000
method of moments

mean of X 0.12510E+02
variance Of x 0.36855E+02
skew of x 0.13690E+01
Percentile 50 80 90 95 98 99
X 0.11255E+02 0.16574E+02 0.20290E+02 0.23980E+02 0.28941E+02 0.32B0GE+02
t
3 0.11731E+01 0.22712E+01 0.32567E+01 0.42774E+01 0.56763E-+01 0Q.67762E+01

3 ocene”
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maximum likelihood procedure

mean of In(x) 0.24364E+01
variance of In(x) 0.17267E+00
skew of In(x) 0.73926E+00
Percentilc 50 80 20 95

0.11255E+02 0.16574E+02 0.20290E+02 0.23980E+02

~ X

0.11573E+01 0.19832E+01 0.28157E+01 0.37823E+0!

P ]

m
—
(X}

75386

98 99

0.28941E+02 0.32806E+02

0.52473E+01 0.64941E+01
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